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Ornamental Supports for Wires. 
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One of the causes of so much complaint 
concerning overhead wires is the unsightli- 
ness of the poles which are used to support | 
them. Indeed, the hour has gone by when | 
they can reasonably be called poles. They | 
are, in our large cities, neither more nor less | 
than masts, and, with their top hamper of | 
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Fie. 2.—Bortom ViEW OF THE BAsE 
PLATE. 


cross-bars and pegs, they are about as un- 
sightly objects as could well be put into the 
streets. It is probable that upright sticks of 
wood, round or square, would answer the 
purpose of supporting street gas lamps, but 
the public regard for the looks of things de- 
mands something more sightly, and conse- 
quently we have iron lamp-posts, which at 
least make some pretence to good looks. 
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Fia. 3.—Tor View. | 


There is no reason why some consideration 
should not be accorded to appearances in the 
matter of supports for electrical wires, espec- 
ially in cases where the number is large 
enough to warrant the expenditure, and we 
are satisfied that, were something done in 
this direction, one fruitful source of com- 
plaint would be eliminated from the wire 
problem. It certainly is net to be wondered 
at that a man whose house or store-front has 
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Fie. 1.—Inon PoLe FoR 64 Wires. 


been put up at great cost, in order to secure 
an artistic and pleasing effect, should object 
when it is obscured from vjew by a mass of 
wires, strung on enormous masts, planted 
along the sidewalk, disfiguring the whole 
street in general, and, in his estimation, his 


Fie. 4.—SEcTIONAL VIEW 





aT 8. T. at U. V. 


house in particular. Nor is it strange that 
such a man should, in season and out of 
season, with reason or without, blindly insist 
that the wires can, must and shall go under 
ground. But if, in the place of these un- 
sightly and disfiguring masts, ornamental 
wire supporters can be used, a very large 





amount of the objection will be removed. 
We present to our readers to-day a sketch, 
with working drawings, of a wire-supporting 
structure such as is used in some of the prin- 
cipal streets in Vienna. We are indebted for 
the drawing from which our engraving is 
made to Mr. E. T. Gilliland, who saw struc. 





Fie. 7.—Tor View at E. T. 


tures of this type in the Austrian capital, 
and, thinking that it might be well to have 
them on this side of the water, procured the 
working drawings and brought them home. 
It will be noticed that the construction is 
very substantial and thorough, but that this 





does not prevent the whole from preventing, 
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to say the least, a not unattractive appear- 
ance. 

Figure 1 represents an ornamental iron pole 
and shows the structure complete in readi- 
ness for the 64 wires which is designed to 
carry. 

Figure 2 shows top view of the base plate. 
Figure 8, top view and sectional view at W, 
X. Figure 4 shows sectional views at U, V, 
and 8, F. Figure 5, sectional view at 7’, K. 
Figure 6, sectional view at G, H. Figure 7, a 
top view at #, F. Figure 8 shows a horizon- 
tal and sectional view at Z, M. Figure 9, 
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Fic. 9.—VERTICAL SECTIONAL VIEW 
AT N. O. 


vertical and sectional view at _V,0. Figure 10, 
sectional view at C, D. Figure 11, sectional 
view at A, B. Figure 12 shows the bolts of 
all sizes for the double arm and end of the 
pillar. Figure 13 shows the pins for the 
cross arm. 
ne 
A Train Lighting Experiment. 

The following interesting paper was re- 
cently read by Mr. W. H. Massey at a meeting 
of the Society of Civil Engineers in London: 

Little is known about the cost of lighting 
railway carriages by means of incandescent 
lamps, and these notes of an experiment made 
recently on the District Railway are offercd 
by the writer in the hope that other members 
who may have had opportunities of observing 
similar trials elsewhere will be induced to 
bring forward the results of their experience, 
and assist in the discussion of a question 
which has not hitherto received the amount 
of attention it deserves, 

When, about five months ago, Mr. Forbes, 
chairman of the Metropolitan District Rail- 
way, decided to have a train fitted with 
electric light, the writer feared that the price 
of the necessary machinery, etc., would be 
thought too high by those whom the new 
light would be most useful to, and that the 
working expenses might not compare favor- 
ably with the cost of lighting by compressed 
gas; but he is now of opinion that the first 
cost of electrical plant may, be even less than 
that of some kinds of gas apparatus often 
fitted to trains, and that the light itself can 
be produced very cheaply. Its introduction 
into railway carriages ought therefore to 
prove a commercial success, if makers of 
engines and dynamo machines can be relied 
on to supply machinery which will run for 
several hours at a stretch without being con- 
stantly seen to while at work, and not require 
any greater amount of cleaning up or adjust- 
ing than could be done by the men who are 
at present engaged in looking after locomo- 
tive-engines, etc., on ‘‘shed” days—that is, 
once a week. 

No serious attempt has been made in this 
country to light trains efficiently by oil lamps; 
and, as it is universally admitted that the 
various systems of gas-lighting—notably 
those in which compressed oil-gas is used— 
are the most satisfactory and economical, it 
is only with these improved methods that 
the electric light need be compared in this 
short paper. But there is some difficulty in 
doing this properly, because a good deal of 
uncertainty exists in the minds of the majority 
of railway officials as to what is actually spent 
in lighting their carriages; and the writer 
was obliged to make many patient enquiries 
before determining, with some degree of ac- 
curacy, that gas of very high illuminating 
power,* and suitable for train lighting, cost 
not less than twelve shillings per thousand 
ccbic feet. Representatives of one gas com- 


* Pintsch’s best gas is nearly up to 50-candle 
standard, or about three times the illuminating 
power of the average London gas. 


pany have hinted in a vague way at being 
able to supply rich compressed gas at about 
qo Of apenny per ;,-foot burner per hour; 
whilst members of another firm (who most 
obligingly furnished information as to prac- 
tical details) seemed confident about being in 
a position to manufacture gas for even less 
than this; and it is not easy to reconcile the 
many conflicting statements which have been 
made. It is extremely doubtful whether the 


posed to include interest on capital, deprecia- 
tion charges, and cost of repairs, etc; so that, 
although the first-named figure (12s.) may 
possibly be higher than it should be theoreti- 
cally, the want of more exact particulars, 
from the gas-lighting people themselves, 
jc#ves us no alternative but to be guided by 


Fria. 8.—HorizontaL View at L. M. 
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Fig. 10.—SrcTIoNAL View aT C. D. 





Fie, 11.—SEcTIONAL ViEw AT A. B. 
the experience of those who make the gas for 
use in their own carriages; and they find in 
practice that the cost of everything counected 
with the lighting exceeds 12s. per thousand, 
and that to well light a first-class compart- 
ment two one-foot per hour burners are re- 
quired. According to this it would appear 
that for the purposes of comparison the ex- 
pense of gas-lighting may safely be put down 
at more than 12s. per thousand lamp-hours, 
for a light of eight or nine candles per burner, 
which is as much as the very best gas jets 
give, but which is far above the average 
power of such lights as travelers on the city 
railways are accustomed to—it being the 
writer’s intention to show that the electric 
light is superior to anything else, while at the 
same time there is a reasonable prospect of 
its proving cheaper in the end. 

Before describing the electric-lightiug gear 


the writer would wish it to be clearly under- 
stood that, if the plan suggested by him had 





been adopted, a small engine and dynamo 
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employed in the District Railway experiment, | 
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would have been fixed on the locomotive, 
where steam could be taken directly from the 
main boiler; but the railway authorities and 
the contractors acting for the Swan Company 
thought it would be preferable to place all 
the machinery, with a separate boiler and a 
youth to stoke it, in a van by itself; and, as 
it was the writer’s privilege merely to advise 
and to see that the best was done in the inter- 
ests of everybody concerned, this latter ar- 


rices quoted were in every case really sup- rangement was therefore carried out, a Lon- 
1 \ 


don, Chatham, and Dover parcels-van having 
been borrowed for the purpose. 

The object of the experiment was to enable 
Lord §. Cecil, general manager of the District 
Railway, to judge of the effect of the light, 
and to form some idea of the cost of working 
it, with such machinery as could be got 
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Screw TO ComMBINE THE DovuBLE ARM 
WITH THE DOUBLE CARRIER. 16 PIECES 
To Eacu Pour. 


Screw TO CoMBINE 
WITH THE PILLAR. 











Screw TO COMBINE THE END OF THE PIL- 
LAR WITH THE POLE. 8 PIECEs, 





Screw TO BIND THE WIRES WITH THE IRON 
Pruuars. 382 PIEcEs. 


Fie. 12.—Screws. 


together at short notice; and it was decided 
that a practical trial extending over three or 
four weeks’ regular work would be sufficient 
to show what was required, seeing that the 
engine and dynamo had already been sub- 
jected toa severe test at the works of the 
contractors, where they were driven daily for 
from ten to fourteen hours during nearly five 
weeks, before the complete apparatus was 
erected in the van.* In addition to this, the 
whole plant was tried on several occasions 
previously to the train being put on the road, 
in order to ascertain if there were any likeli- 
hood of a breakdown, and, everything prov- 
ing satisfactory, the trials might have been 
commenced about the middle of December 
last; but running in public was not attempted 
until some time after the Christmas holidays. 

The total weight of the gear, including 1 
ton of water in boiler and tanks, 2 cwt. of 


* On one occasion the machinery ran without 
being attended to in any way for eighteen hours, 
and the engine makers were quite willing to let it 
run night and day for a whole week if need be. 





coal, and the driver, was under 8 tons, and 
the center of gravity of the whole was about 
half way between the axles of the van, the 
safe working load of which had been fixed at 
3} tons. The dynamo was a Siemens S D, 
self-regulating machine capable of driving 
120 bigh-resistance lamps, but in the present 
case it was coupled direct to a Willans patent 
three-cylinder engine intended to run at only 
580 revolutions per minute, and at this speed 
the dynamo produced current enough for 52 
Swan lamps (50 volts) of nearly 20 candle 
power each. The steam pressure iu the boiler 
was kept up to 120 Ibs. per square inch, and 
with that the engine indicated rather more 
than 7 horse power. This engine, being of 
a type often used in steam launches, was 
fitted with reversing gear and an extra lever, 
by moving which it could be worked either 
as compound or with simple expansion, at 
pleasure. 

All the arrangements being necessarily of 
a temporary character, the cables were just 
laid continuously along the roofs of the car- 
riages, and roughly protected by wooden cas- 
ings. No provision was made for uncoupling, 
because the Putney train, which was selected 
for the trials, is like many others on the 
underground railway, seldom divided, and it 
is a question whether anything more than a 
common screwed socket between the car- 
riages would ever be required on this line; 
but on main lines, or in cases where it might 
be necessary to split up a train, self-acting 
spring connections could be fixed at each end 
of every carriage. The branch wires were 
led through short pipes, forming part of the 
lamp shades and holders combined, which 
were fastened to the cielings by means of a 
nut. These fixtures were the most suitable 
that could be obtained at the time, and with 
certain modifications they would answer very 
well for experimental lighting, but for per- 
manent work something neater and stronger 
must be designed. , 

Thirty Swan lamps were disposed as fol- 
lows:—Three in each first class double com- 
partment, one in each second and third class 
compartment of the train, and in the guards’ 
compartments, as well as two in each of the 
tail lamps. Besides all these, there were not 
less than twenty lamps always burning in the 
machinery van, so that a fair estimate migh} 
be formed of the expenses likely to be in- 
curred when driving the full number (about 
fifty) required for lighting most of the longer 
trains. It would perhaps be well to mention 
at this point, that in order to guard against 
the fusing of the platinum eyes, which it was 
thought might be caused by the incessant 
make and break of contact due to vibration 
when lamps are supported by rigid hooks, 
some very slight spring attachments were 
provided in the holders, and the only trouble 
of which persons in charge of the train com- 
plained was the being obliged to refix, during 
the early part of each night’s run, sometimes 
as many as three lamps which had slipped off 
hooks not strong enough to retain their shape. 
This is not a very serious thing, and it would 
be easy enough to prevent similar occurrences 
in future; but attention has been called to the 
matter so forcibly as to convince the writer 
that the great object to be attained in train 
lighting is to keep the lamps and everything 
else going as long as possible without the 
necessity of any one looking after them. 

Mr. Vincent Allpress, one of the writer’s 
pupils, visited the train daily frem the 3d of 
January, when it commenced to run regu- 
larly between High Street, Kensington, and 
Putney Bridge; and he reports that no hitch 
of any kind occurred in the working of the 
machinery for more than a fortnight, except 
on one evening when a playful passenger 
removed alamp shade and globe bodily, and so 
caused a short circuit which affected the 
whole of the lamps for nearly two minutes. 
The hours of running were from 3 to 11.30 
P.M. each day (Sundays excepted), and at 
the end of fifteen days’ steaming the boiler 
needed to be washed out, so the train went 
into the yard on the 21st January for this to 
be done, and the opportunity was taken at 
the same time to make the lamp shades more 
secure. The train was put on the road again 
four days afterwards, when certain defects 
in the main wires, due partly to accidental 
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and partly to willful damage done to them, 
at once began to cause annoyance, and it 
became necessary, after running in a patched 
condition for three days, to withdraw the 
train for repairs until the 1st of February, on 
which day it again went into regular running, 
the hours of lighting having in the meanwhile 
been altered to 614, viz., from 5 to 11.30 P.M., 
as the days lengthened. The machinery con- 
tinued to work admirably up to the time 
when the experiment ended, on the 16th of 
February, there being absolutely nothing to 
record against the lighting but the occasional 
jumping off of a lamp or twoas explained 
before, and the trifling inconvenience suffered 
if this took place when it was not possible to 
refix them immediately. 

The general opinion of the passengers on 
the line, and of those who went purposely to 
see the train, was that the light appeared too 
bright; but as it invariably happened that 
after sitting in the carriages for a short time 
these same individuals believed the light to 
be much less dazzling than when they first 
saw it (while as a matter of fact there had 
never been the slightest change in the candle- 
power of the lamps), the writer thinks that 
imaginary objections only could be raised on 
the score of brilliancy, saving always that 
made by the managing director of an oil gas 
company, who declared that the light was 
“far too good to pay.” 

Apart from the success of the experiment, 
regarded purely as an application of electric 
light on a somewhat larger scale than usual 
to railway trains, the information obtained 
during the preliminary and other trials ought 
to bring about a settlement of a few vexed 
questions relating to the lighting of carriages, 
although room may be left for conjecture as 
to the satisfactory working of specially de- 
signed machinery in the varying conditions 
under which it would be applied to trains. 
One important fact, at least, seems to be 
fairly established (as careful tests, made by 
the writer, and by others independently, 
prove), viz , that by evaporating 211 pounds 
of water into steam at a pressure of 120 
pounds per square inch, it is possible to keep 
fifty lamps, of sixteen to eighteen candles 
each, going for one hour; and, as the efti- 
ciency of the dynamo used was rather low, 
on account of the reduced speed of driving, 
it is probable that slightly better results might 
be obtained in cases where the machinery is 
more perfectly adapted to the work. Taking 
matters as they are, however, 4} horse-power 
was used in the lamps and leads, over thirty 
per cent. of the effective power of the engine 
wasted in the machine, and nearly fifteen 
per cent. of the gross power lost in engine 
friction, so that the indicated power (7.175) 
was obtained for about thirty pounds of water 
per horse per bour, which is a fairly econom- 
ical performance. Once, when the engine 
was worked on the simple or non-compound 
principle, the consumption of water was 
nearly forty pounds per horse-power per 
hour, which may be taken as showing the 
advantage of fully expanding steam even in 
small high-speed engines. 

The amount of fuel required to evaporate 
211 Ibs. of water into steam, at a working 
pressure of 120 Ibs. per square inch, will vary 
with the style of boiler employed, and it 
would be misleading to base any calculations 
upon the coal bill in this experiment. The 
small launch boiler lent by the contractors 
was good of its kind, but the consumption of 
coal was rather heavy, the daily average for 
lighting fire, getting up steam and running 
for 8$ hours being as much as 5} ewts., and 
for 6} hours’ work about 2? cwts. If steam 
were taken from the locomotive boiler of the 
train, the quantity of coal burnt per hour 
would be under 24 Ibs. (that is, supposing 
that only 9 Ibs. of water are evaporated per 
pound of coal), and this, with coal at 17s. 
to 18s. per ton, would give about 3s, 9d. as 
the cost of fuel per thousand lamp hours. 
The cost of the water itself would be less 
than 8d. for the same number of lamp 
hours, and the oil and cotton waste may be 
put down at Is. 3d., although this is rather a 
high figure if proper arrangements are made 
to catch the oil and to use it over and over 
again. 

One of the chief items in the expenditure 
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may be expected under the head of “lamp 
renewals,” but the behavior of the Swan 
lamps was rather exceptional, so that it 
would be better to fall back upon experience 
gained elsewhere than in this experiment. 
The number of lamps which fail daily in 
ordinary lighting is found generally to be a 
pretty constant quantity during the whole 
time an electric plant is being used, and it is 
not safe to reckon upon having to make less 
than one renewal per thousand lamp hours 
from the very start, if the lamps are kept up 
to full brilliancy; but in this case they were 
not forced beyond 18 candle-power, as that 
was found to be quite sufficient to give a 
thoroughly good light; and the result is, that 
among lamps which have been 1n frequent 
use ever since the machinery was first tested at 
the works of the contractors in the early part 
of last October (most of these being subse- 
quently used throughout a series of private 
trials in the railway yard), the filaments of 
only seven of them gave way in actual work. 
That there should be such a small number of 
failures is undoubtedly due to the lamps be- 
ing worked below what is intended to be 
their normal power, and it would seem to be 
desirable to treat all lamps used for train light- 
ing in the same way; for, even if the value 
of the energy thus wasted exceeds that of re- 
newals which would otherwise be required, 
it is a great advantage to be able to run 
lamps for some considerable time without 
having to pay much attention to them. In 
estimating the probable working expenses, it 
would scarcely be right to assume that the lamp 
returns would be more favorable than usual; 
but taking into account the breakages from 
every cause, and having regard to the whole- 
sale prices of lamps now in the market, the 
cost of renewals should never exceed 2s. 6d. 
per thousand lamp hours. 

The first cost of fitting up a train with 50 
lamps and suitable machinery, etc., would be 
about £170. An engine and dynamo, with 
hinges and springs, can be fixed to the loco- 
motive of any train for £120, and £1 per 
lamp is a very fair allowance to make for all 
the rest of the elec'ric light work, supposing 
trains to be fitted out in any great quantity; 
so that some £4) per year ought certainly to 
cover charges for interest and repairs, etc., 
even on the underground railways, where the 
average number of working hours for a loco- 
motive is over 5,000 per year, which, being 
equal to 3s. 3d. per thousand lamp hours, 
brings the total cost of the electric light to 
about 11s., or less than the price of gas-light- 
ing. This, be it remembered, is no fanciful 
estimate, and it provides for lamps of double 
the illuminating power of the very best gas 
lights now used in railway carriages. 

Supposing that 50 incandescent lamps, of 
10 candles each, were put in the place of the 
18 candle-power lamps alluded to above (in 
which case the trains would be very little 
better lighted than they are at present by 
means of gas), there would not be any great 
reduction in the total cost, because the capi- 
tal outlay would be almost as large as before, 
and only a slight saving in fuel effected. But 
supposing it were found practicable to make, 
say, 30 good lights, of 18 candle-power, do 
the work of 50 ordinary gas jets, of 8 or 9 
candles at most, it would then be possible to 
light a train for nearly 30 per cent. less than 
was stated above; for, although the cost per 
thousand lamp hours would be the same 
(the coal bill being less, but the charges for 
interest, etc.. greater), the rate per working 
hour would be cheaper. Assuming, how- 
ever, the higher estimate to be correct, rail- 
way travelers would do well to bear in mind 
that the money paid at any railway book-stall 
for a candle by which one single passenger is 
enabled to read for nearly three hours is 
enough to cover the cost of lighting a whole 
compartment for fifteen hours by means of 
an 18 candle-power incandescent lamp, and 
that a passenger buying a 7s. 6d. reading 
lamp invests as much as would keep the 
same compartment well lighted fortwo hours 
per night all the year round. 

This applies only to cases where the ma- 
chinery is driven by steam taken directly 
from the locomotive boiler; and it is for en- 
gineers to consider whether such an arrange- 








ment can be depended upon in practice, hav- 





ing regard chiefly to the importance of being 
able to run without fear of a breakdown. 
Speaking as a practical engineer, the writer 
thinks that the electric light worked in this 
manner would be more likely to fail than air 
brakes which are driven by small engines, 
and upon which the safety of so many people 
depends; and he sees no reason why specially- 
designed machinery should be any less re- 
liable than the main engines of the train 
itself, or that it should require any attention 
from the drivers beyond turning on the steam 
whenever the light was wanted, and keeping 
the lubricators charged with oil. On under- 
ground railways, where locomotives 
worked some fourteen or fifteen hours per 
day with only very short intervals of rest, 
the machinery would be tricd to the utmost; 
but on main lines the work is much lighter, 
and failures would consequently be rare. If 
ever secondary batteries can be made to stand 
railway work, it might be possible to guard 
against breakdowns; and to provide for the 
splitting up of trains into numerous portions 
without these being left in darkness at all at 
badly-lighted stations; but such batteries are 
not yet to be had. 

An engine and dynamo can easily be placed 
in a wrought-iron casing 4 feet 6 inches long, 
3 feet high and 15 inches wide, and, suppos- 
ing some means of ventilating the armature 
to be provided, it is extremely improbable 
that any accident would happen to this ma- 
chinery if carried on a locomotive. 

Lighting by means of primary batteries 
has been attempted in several instances, and, 
leaving out all questions of cost, the results 
are said tobe encouraging. The experiments 
have always been on a very small scale, and 
in such circumstances it is possible that this 
method of lighting may be fairly economical, 
but for regular work on a larger scale the 
expenses will probably be too great, and it 
will therefore be necessary to fall back upon 
purely mechanical means. 

Several ingenious plans of driving adynamo 
from the axles of one of the carriages of a 
train have been suggested, but, as the power 
is obtained from the locomotive in the first 
instance, it would seem to be simpler and 
cheaper to drive by a separate engine sup 
plied with steam from the main boiler, unless 
it be thought desirable to turn the lights out 
whenever a train slackens speed or comes to 
a standstill before arriving at its destination, 
in which case the axle contrivance would be 
perfectly self-acting. Thatarrangement might 
some‘imes be objected to, and to meet the 
difficulty the use of secondary batteries has 
been proposed, but, as these batteries are not 
a success, there is as yet but a small field for 
the introduction of axle gears. 

Another system is that with which Mr. 
Preece’s name is associated; and here the 
axles of a coach are to drive an air com- 
pressor, delivering its air into receivers, from 
which a small engine will get its supply 
whenever the electric light is wanted. Now, 
if air be compressed isothermally, or if it be 
allowed to cool after having been compressed 
adiabatically, it never gives back any of the 
work expended upon it during compression ; 
and asthe amount of intrinsic energy exerted 
by the air when expanding between such 
moderate limits as obtain in ordinary prac- 
tice is small, the efficiency of the compressed 
air system must be very low. If the inten- 
tion is to raise the temperature of the air 
after compression, the result will be different ; 
but in any case the air engine would never 
be half so economical as a steam engine fixed 
on the locomotive, and there would, on the 
whole, be more chances of a breakdown with 
the former complicated arrangement than 
with the latter comparatively simple gear. 

After careful consideration, the writer re- 
spectfully submits as his opinion that, if the 
electric lighting of trains is to be made a 
success in every sense, it must be carried out 
in the manner which he has indicated, and, 
judging from what he saw of the recent ex- 
periment on the District Railway, there seems 
every probability of that opinion being con- 
firmed. 
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The Pall Mall Gazette says, ‘‘ Women 
are employed as telephonists chiefly from 
reasons of economy.” We readily see the 





force of this. The dear creatures are so 
fond of talking, and will do so much of it 
for so little, too ! 
- —_>e - 
The Horn Insulator. 

We present herewith an illustration of a 
born insulator with its bracket, received by 
us from Mr. Commercial Jones, Director 
Gencral of the Compania Telegrafica Tele- 
fonica Central de Mexico. When the insu- 


i 


\ 
A 
N\\ 





Horn INSULATOR AND BRACKET TAKEN 
FROM ZACATECAS TELEPHONE LINE, 
ZACATEOAS, MEXICO. 


lator first came to hand we looked upon it as 
the rather clever temporary device of some 
lineman who found himself short of insula- 
tors, and at a long distance from his base of 
supplies, but the letter of Mr. Jones, which 
we print below, puts a different face on the 
matter entirely, and will be read with great 
interest. 

AGUASCALIENTES, Mexico, May 28, 1884. 
To the Editors Electrical Review: 

Two days since I mailed you a Mexican 
bracket and its horn insulator, which I 
obtained from the Zacatecas State Telegraph 
lines which have these horn insulators almost 
exclusively in use. The insulator mailed 
you ha a piece of No. 11 wire in the proper 
place for line tied with a piece of No. 14, all 
very ingenious and secure. The Central 
Telegraph and Telephone Co., of Mexico, 
has twelve sets of telephones on these lines 
transmitting conversation without fault, and 
giving perfect satisfaction. These horn in- 
sulators, although poor insulators for tele- 
graph, are splendid anti-induction insulator 
for telephonic use. I have often transacted 
business over these lines from San Luis 
Potosi to Somherete, 106 leagues or 276 
American miles, via the central office of 
Lacatecas, all a mountainous, mineral region, 
constantly disturbed by electric changes, 
without finding it necessary to ask the repeti- 
tion of a single sentence. Am sure that 
telephonic communication could not be suc- 
cessfull established by the same were they 
insulated wif glass or other good insulators, 
instead of horn. Asa proof of this, I have 
often made tests between Zacatecas State 
lines and Federal Government line, running 
from Luis Potosi, to Zacatecas, parallel to 
each other about one hundred yards apart. 
Both were tested by telegraph and found to 
be in equal telegraphic condition, but the 
Federal line, insulated with glass, would 
scarcely transmit the voice, while the State 
line, insulated with horn, transmitted as 
plainly as our short lines of one kilometer. 
The distance from San Luis Potosi to Zacate- 
cas is 50 Mexican leagues, or 130 English 


miles, 
COMERCIAL JONES. 
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The electric light has found a new use at 
Suakin, where the British men-of-war flash 
it in the eyes of the attacking Arabs, with 
the effect of blinding them and frightening 
them. It is an effective weapon at first, and 
entirely harmless, but the enemy soon gets 
used to it and refuses to ‘‘ scare.” 





Attention is called to the ‘‘ Horn Insulator,” 
illustrated on another page. In Mexico it 
seems to work wonderfully well, better even 
than glass, which is a fortunate circumstance, 
for horns are cheap and plenty in Mexico. 
But here they are by no means so cheap, 
and it is by no means certain that they would 
work so advantageously in this climate. 





The annual report of the directors of the 
Central New York Telephone and Telegraph 
Company will be found on another page. It 
will be seen that the company has done a 
good business during the vear, and that it has 
greatly increased its plant and business facil- 
ities. This is especially noticeable in its toll 
lines, which have been very greatly extended, 
and show a generous return for the money 
invested. 

Prof. Sylvanus P. Thompson publishes a 
letter in which he defines one point in patent 
law very clearly. He says: “If I invent a 
new kind of coalscuttle, and patent the com- 
bination of its parts, gua coalscuttle, surely 
there is nothing except the dread that I may 
threaten with law-suits to prevent any other 
person from using a precisely similar combi- 
nation of identical parts, say, as a cradle or 
as a helmet. He does not infringe my patent 
unless he uses the combination as a coal- 
scuttle. I might, perhaps, bully him into 
thinking so by sending solicitors’ letters to 
him; that isif I forgot myself so far as to 
do so.” 


In London the courts have come to the con- 
clusion that overhead wires do not obstruct 
the streets to an extent sufficient to warrant 
their being ordered down, and have given 
judgment in favor of the telephone com- 
panies. The news was considered of suffi- 
cient importance to be telegraphed to this 
country, and has been published in all the 
newspapers, which will, however, continue 
to demand that all wires be put underground, 
“as they are in London ” 





The electric arc lights in use in our streets 
and elsewhere are all supposed to be of a 
uniform standard of 2,000 candles, but they 
differ in intensity to such an extent that if 
the weak ones measure 2,00) candles, the best 
must come up to at least 10,000. The fact is 
that it is about time to do away with the 
““nominal” standard, and come down to bed- 
rock in this matter of are light measurement. 
As the matter stands to-day it is a delusion 
and a snare. 





It has been definitely decided by the New 
England Telephone Company to wait for the 
improved multiple switch-board for the new 
Boston exchange. The boards ordered six 
months ago have been delivered and un- 
packed, but they are to be returned, and re- 
moval will be delayed until] the new ones 
come, probably in August. We understand 
that the offices in the new building, which is 
a pattern of convenient arrangement, will 
be occupied at a very early date. 





Among the many stupid rules governing 
the telegraph service in England is one which 
compels female operators to resign their posi- 
tions in the event of marriage. As a matter 
of fact, few ladies would probably care to 
remain in the service after marriage, having 
enough home duties to occupy their time; but 
why it should be a matter of Government 
policy to compel a good operator to give up 
her position simply because of marriage it is 
difficult to understand. Certainly it cannot 
be that the British government believes it 
good policy to discourage marriage, yet this 
is the obvious effect of the rule. 


_———_— 


The use of primary batteries for electric 
lighting is attracting much attention in 


England, where, as will be seen by an article 
in another column, Mr. Probert has recently 
read an exhaustive article on the subject 
before the Society of Arts. It cannot be said 
that the desired battery has as yet been ob- 
tained, but it is certain that great progress 
has been made, and, with the amount of 
investigation now going on it may be safely 
assumed that what has been declared “im- 
possible” will yet be accomplished. It 
not expected that primary batteries can ever 
equal dynamos for economy in connection 
with large plants; but for small plants of 
from twenty to fifty lights, where no one 
would think it expedient or convenient to set 
up an engine and dynamo, it is believed the 
time will come—and that soon—when pri- 
mary batteries may be used with reasonable 
economy. 


is 


It has been suggested, and, as we think, 
well suggested, that in addition to the theo- 
retica) knowledge of things electrical impart- 
ed to the cadets at West Point, it would be 
well if each and every one of them were 
taught enough of practical telegraphy to en- 
able him to use a Morse key intelligently for 
the transmission of messages. The telegraph 
has become an indispensable factor in mili- 
tary operations, and is destined to be used 
far more in warfare in the future than in the 
past. 
desirable that every officer should be capable 
of using the key in an emergency, and it 
would be well if the necessary instruction 
could be given at West Point. It should be 
coupled with such further practical instruc- 
tion as would enable any cadet to set up and 
establish a telegraph station in the shortest 
possible time, for it may often happen that 
much will depend on the speedy opening of 
telegraphic communication between different 





parts of an army in the field 


Under such circumstances it becomes | 
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| Notwithstanding the enormous increase in 
|the number of miles of telegraph wire in 
this country during the past two or three 
| years, the business keeps pace with the in- 
| creased facilities, and promises to outgrow 
|them. The fact is that the people are using 
|the telegraph more and more every day. 
| That the generation which looked upon it as 
| thing to be used only in emergencies is fast 
| passing away, and that a younger set of men, 
| who believe that time is money and that 
nothing is more expensive than delay, is fast 
coming to the front. As business increases 
it can be done more cheaply, and rates are 
lowered. This has the effect to still further 
increase it, and so it grows far more rapidly 
than the most sanguine telegraph men ever 
believed possible. We fully expect to see 
the volume of telegraph business in this 
country more than double in the next five 
years, and the estimates of those who are 
most familiar with telegraph figures fully 
warrant the expectation. 





The ELectricaL REVIEW, more than once 
last winter, called the attention of the elec- 
trical companies to the efforts making by 
interested parties to secure legislation which 
would compel them to put their wires under- 
ground, and urged them to take steps to pro- 
tect their own interests. It pointed out that 
the ‘‘ public clamor” was created by the very 
papers that pretended to be voicing it; that 
it was of the ‘‘ pumped up” or manufactured 
variety, and that a little co-operation on the 
part of the companies involved would goa 
long way towards exposing and exploding the 
whole scheme. But the companies, most of 
them, were wise in their own conceit, and 
thought that we were magnifying the danger. 
They think otherwise now, and see just the 
difficulties and dangers before them that we 
pointed out. To be sure, the law is bungling, 
clumsy, and stupid, but it is the law, never- 
theless. Had the electric companics made a 
joint effort to point out its absurdities, it 
never would have been passed. It is too late 
to do anything now. The horse is gone, and 
it is useles3 to shut the barn door. But next 
winter the Legislature will come together 
again, and it ought to be possible to secure, 
if not the repeal of the law, at least such 
amendments as will make it a reasonable 
piece of legislation. 





It is intended to make, at the Electrical 
Exhibition in Philadelphia, as complete an 
exhibit as possible of all first and original 
electrical apparatus as may be properly 
grouped in a historical collection. The com- 
mittee having charge of this exhibit will re- 
lieve the individual exhibitors of all care and 
expense in attending to the same, and will 
pay freight charges to and from the exhibi- 
tion buildings. Every care will be taken to 
preserve this valuable collection from pos- 
sible injury, and al] the exhibits will be in- 
sured at the valuation placed thereon by the 
exhibitor. In preparing exhibits for this 
collection, each piece of apparatus should be 
marked distinctly with the name of its dis- 
coverer, inventor, or investigator, together 
with the date of its use, and the titles and 
dates of the original papers or communica- 
tions to scientific societies, describing the 
investigation in which it was employed and 
the discoveries made by its use. From the 
data so obtained, the committee will endeavor 
to prepare, as far as practicable, such state- 
ments for the general public as will enable it 
to duly appreciate the value and significance 
of the exhibits. Due credit will be given, in 
a printed descriptive catalogue for gratuitous 
distribution, to the various exhibitors, and 
on the close of the exhibition the different 
| articles will be carefully returned to the par- 
'ties placing the same on exhibitiun As the 
|opportunity for making such an exhibit of 
| historical apparatus is an unusual one, it is 
| earnestly hoped all will heartily co-operate 
with the committee in making this exhibit 
| complete in all its details. 








A NEW DEPARTURE. 


In view of the great increase of its field of 


| Operations, covering, as it now does, pretty } 
‘much all the territory in the United States 





east of the Mississippi River, the American 
Electric and Iluminating Company offers to 
the public ten thousand of its eight per cent. 
preferred shares at par, $10 per share. In 
the limited territory in which it has hitherto 
operated it has earned and paid twelve per 
cent. on its $250,000 of preferred stock out- 
standing, and it is reasonably believed that, 
with its territory increased in area more than 
ten times, it can easily continue the same rate 
of dividend on the increase proposed. This 
company, whose affairs have been managed 
with great tact and energy, has had a phe- 
nomenal success, and has a rapidly growing 
business. Its light has been very largely 
adopted in the chief cities of New England, 
and is giving entire satisfaction. The com- 
panies for which the American Electric and 
IlJuminating Company has constructed plants 
are all prospering, and all report a steady 
increase in the number of lights in use. The 
company’s first venture in its new territory is 
in Saratoga, in this State, where a 200-light 
plant is now in process of construction. 





SLOW SERVICE. 

It is all very well for Puck and the other 
comic papers to ridicule the slow pace of the 
messenger boys, and for the wils of the 
daily press to fire their shafts at him, but the 
real trouble, so far as we can judge, is to be 
found higher up, and is the result of poor 
administration. While sitting in the office 
of a friend one day this week, we saw four 
calls sent out within forty minutes, not one 
of which received any attention whatever 
until an hour had elapsed, when the messen- 
ger arrived. If this were an isolated instance 
it would not be worth mentioning, but we 
hear of so many instances of similar delays 
that we feel in duty bound to call attention 
to it. The American District Telegraph 
Company is one of the institutions that ob- 
structs the streets with its poles and wires. 
They, like ali others, are objectionable, and 
the only question for the public to consider 
is whether they give the public advantages 
which affect these objections. When prompt 
and efficient service is given, so that a mes- 
senger can be got within a reasonable time, 
there is no room for question; but, when the 
response comes after long delay, there és 
very serious room for question whether the 
privileges which the company enjoys are 
fairly and justly earned. When complaint 
is made the answer invariably is that there 
were no boys in at the time the call came. 
The reply to this is one that the company 
should not leave to the public to suggest, 
viz., get more boys. It is high time for the 
American District Telegraph Company to 
understand that it has a duty to perform, 
that the public has a right to demand good 
service, and that this cannot be had unless 
snap, vim and enterprise rule at headquarters. 
It is not probable that anything that we or 
any one else can say will have much effcct, 
but it is very certain that unless the Ameri- 
can mends its ways the B. and O., which is 
a very lively competitor, will get their busi- 
ness and leave them stranded. A call-box 
that will bring somebody is worth having, 
but one that will not is a nuisance, and had 
better be fired out. 





THE UNDERGROUND BILL. 


The Governor has signed the bill intro- 
duced into the Senate by Senator Daly last 
winter, and it now has the force of law. As 
there has been considerable misapprehension 
as to its provisions, we print it in full in an- 
other column. It is brief, but comprehen- 
sive. It provides in its first section that 
‘* All telegraph, telephone, and electric light 
wires used in an incorporated city of this 
State, having a population of five hundred 
thousand or over, shall hereafter be placed 
under the surface of the streets, lanes and 
avenues of said cities.” Of course the Leg- 
islature didn’t mean this, because if it did 
there could be no electric lights, telegraph 
offices or telephone stations except ‘‘under 
the surface of the streets, lanes and avenues.” 
Every wire leading up through a house to 
connect with a telephone after the date 
named in the act will just as clearly violate 
the law as though it were strung across the 
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street. Inthe second section of the act it is 
provided that ‘‘every corporation, associa- 
tion or person owning or controlling tele- 
graph, telephone, electric or other wires and 
cables * * * shall * * * have the 
same removed from the surface of all the 
streets or avenues in every such city in the 
State.” Under this provision every wire 
fence within the city limits, every wire 
clothesline, and the Brooklyn Bridge will 
have to come down if the Jaw is enforced. 

The fact is that the law, as it stands, is a 
bungling piece of legislation, conceived in 
ignorance and enacted in stupidity. It en- 
acts what its creators never intended to en- 
act, and what cannot be enforced. As a 
remedy it is far worse than the evil which it 
is supposed to cure, and the enforcement of 
even those portions which its projectors want 
to see enforced would entail an amount of 
public inconvenience far greater than that 
caused by existing poles and lines. 

Nevertheless, absurd as it is, it is the law, 
and it behooves the wire-using companies to 
see what they can do about it. It would 
have been better had they shown themselves 
a little more alive to their own interests be- 
fore it was enacted, but now that it is a law 
the best that they can do is to get together and 
determine upon a policy. It is the opinion 
of many that the law is unconstitutional, 
that it takes away valuable rights and privi- 
leges that have been duly and legally granted, 
and that it will not stand the test of a suit 
brought under it. Should this prove to be 
the opinion of men learned in the law, it 
would be the part of wisdom for the com- 
panies to unite and make a stand on that 
point. 

In fact, it may be taken for granted that 
the matter will go to the courts and hang 
there for a long time. Companies that have 
put up elaborate and costly pole lines at 
great expense are not going to stand by and 
see them unceremoniously wiped out, and 
some very lively and interesting fighting may 
be looked for. 

Meantime the electric companies will con- 
tinue their experiments with, and their in- 
vestigations of, underground systems, and 
will steadily work towards a general use of 
underground conductors, a policy sure to be 
adopted in the end, not because of this law, but 
because, when the right system is found and 
present difficulties are overcome, it will be 
in many ways better and in the end cheaper. 

We hope that the city will begin at once 
to ‘‘ blaze the way ” by putting its fire alarm 
and police telegraph wires under ground 
forthwith. Under the law the city has got 
to act in the matter, and it has not any more 
than time between this and the date fixed. 
Of course its present plant is useless for un- 
derground service, and it can, therefore. start 
out anew, buy its material, and begin at once. 
It will probably take sixty or eighty miles of 
cable, which will not come to much at two 
thousand dollars a mile, to say nothing of 
twice or thrice as much more per mile for 
construction. The money consideration is 
nothing, of course, but time presses, and 
the city ought to begin and get through in 
time to give each of the twenty-three com- 
panies a chance to dig up the streets in turn. 
Go in, gentlemen. 





In England the course of the Government 
in blocking the wheels of telephonic progress 
has called out many protests from the press. 
It seems that Mr. Fawcett is unwise enough 
to look upon the telephone as a competitor of 
the telegraph, and, as sucb, inasmuch as the 
telegraph is in government hands, as a thing 
to be held back and discouraged. On this 
point the Western Morning News of May 24th 
says: ‘‘So it is as a trustee, not for the Post 
Office but for the public, that the Postmaster- 
General taxes a new invention and nearly 
strangles an infant industry. It is as a trustee 
for the public that he imposes conditions which 
prevent the use of the telephone in other than 
large towns. It is as a trustee of the public 
that he limits the nse of a wire, so that there 
shall be few subscribers at a high price in- 
stead of many subscribers at a low price. It 
is as a trustee of the public that he excludes 
the larger public from all the benefits of the 
new invention, and prohibits the establish- 





ment of the penny telclogue. For the sake 
of public revenue he abolishes the public 
convenience, and insists that people sball use 
the antiquated telegraph (if it be really anti- 
quated) and pay a shilling per message, in- 
stead of using a method of communication 
cheaper, handier, and more satisfactory. The 
public is made to pay that the State may be 
paid. We venture to suggest to Mr. Fawcett 
that he totally misunderstands the reasons 
which led the public to put the telegraphs in 
the hands of Her Majesty’s Government. 
The House of Commons, if ever the question 
is seriously raised, will not justify or support 
a policy which virtually suppresses the tele- 
phone that the telegraph may gain in the 
competition. If the telephone is a telegraph 
still the telephone patent is not free. The 
proper course, therefore, would be for Mr. 
Fawcett to muke such terms with the tele- 
phone companies as would best serve not the 
interests of the Post Office, but the interests 
of the public. It is not wonderful that when 
Mr. Fawcett acts as a monopolist he acts 
with the uvintelligence which always seems 
to accompany the possession of a monopoly. 
To his surprise he has not improved tele- 
graphic revenue, but he has—he confesses it 
—checked the development of the telephone. 
Will he learn the truth? The truth is, and 
American experience has shown it, that there 
is no surer way of increasing the telegraphic 
revenues than by developing telephonic enter- 
prise. We hope that Mr. Fawcett will keep 
his promise, and that he will once more rise 
above officialism, and think less of postal 
revenue and more of public convenience. If 
he will scek first the best means of commu- 
nication, and its development, telegraphic 
revenue Will be added unto him.” 
——_e-ao—____- 


The Underground Bill. 


TEXT OF THE BILL — VARIOUS OPINIONS 
CONCERNING IT. 


The so-called ‘‘Underground Biil” was 
signed by the Governor on Saturday last, 
and now has the force of law. The text of 
the bill is as follows: 

The people of the State of New York, 
represented in Senate and Assembly, do en- 
act as follows: 

Section1. All telegraph, telephonic, and 
electric light wires and cables used in any 
incorporated city of this State, having a 
pupulation of 500,000 or over, shall hereafter 
be placed under the surface of the streets, 
lanes and avenues of said cities. 

Section2. Every corporation, association 
or person owning or controlling telegraph, 
telephonic, electric or other wires and cables, 
including what is known as telegraph poles, 
and other appurtenances thereto, shall, be- 
fore the first day of November, 1885 have 
the same removed from the surface of all 
streets or avenues in every such city of this 
State. 

Section 3. In case the owners of the 
property above enumerated shall fail to com- 
ply with the provisions of this act within 
the time herein specified and limited, the 
‘‘local governments” of the said cities of 
this State shall then, and they are hereby 
directed to, remove, without delay, all tel- 
egraph, electric light, and such other wires, 
cables and poles, wherever found above 
ground, witbin the corporate limits of their 
respective cities. 

Section 4 No city in this State shall 
grant any exclusive privilege er franchise 
under this act to any corporation or individ- 
ual by wh‘ch a monopoly may by created or 
competition prevented on equal terms. 

Section 5. This act shall take effect im- 
mmediately. 

Dr. Norvin Green, President of the West- 
ern Union, says: 

‘‘Tam not a lawyer, but the bill seems to 
be defective in not having a repealing clause. 
Unrepealed, the statutes giving us power to 
build telegraph lines are still as good in law 
as the one just signed compelling us to put 
the wires under ground. No, I cannot say 
that this company will, or will not, oppose 
the law. We have not contested it in com- 
mittee or anywhere else. There are other 
companies which have greater reasons to op- 
pose it, for we own only 20,000 to 25,000 





miles of wire on poles in this city, while the 
telephone companies have probably 60,000 
miles. The Western Union has already 
placed under ground its trunk lines from 
the general office south and west, to the ex- 
changes, and on the north the wiresare ready 
to be placed in underground tubes as far as 
Twenty-third street. We have decided to 
extend this line to Forty-second street and 
the Grand Central Depot. Long before the 
end of the period named in the bi!] all our 
trunk lines in this city will probably be 
underground. Jt ishardly probable, however, 
that the city would enforce the law. No 
penalty fordisregarding it has been provided. 
Paris and London have large underground 
systems, but in addition perfect networks 
of overhead wires. I do not think that 
New York will ever remove all its pole 
wires. The people will insist upon having 
conveniences which they now enjoy. This 
company, for instance, has 147 branch offices 
in the city, but if this law could be enforced 
more than half of them would be closed at 
once. Should we run wires underground to 
a remote office which now is kept open 
merely for public convenience? But the 
effect of the law would be still greater on 
telephone and district messenger companies. 
The service would be restricted so that it 
would be almost useless. In the business 
parts of the city where the receipts are large 
and the distances short the companies might 
put their wires under ground but they could 
not possibly afford to do so in other sections 
of the city. It would not take long to con- 
vince people of the inconvenience caused by 
the law. Iam quite sure that the opposition 
companies would suffer much more than we 
should if the law should be enforced. It 
would not cost us much more to carry all our 
trunk lines out of the city under ground, but 
our opponents would have to begin at the 
beginning. That reminds me that some per- 
sons say that we are not making money. 
Do you realize that when we have paid the 
dividend for this quarter, we shall have paid 
out since January 1, 1881, exactly $18,000, 
000 in dividends? Inthe same three-and-a- 
half years we have added to the plant $5,- 
700,000, which makes a total of $23,700,000. 
We have sold in that time $1,000,000 bonds, 
for which we received about $1,100,000, and 
a few ot cer things, amounting, perhaps to 
$200,000. All the rest of these payments 
have been from earnings, for we have no 
floating debt of any kind. And still there 
are persons who say we are not making 
money. Where do we get it?” 

Mr. Edison, who has always advocated 
underground wires, says: 

‘*The ‘bears* down town are trying to 
make people believe that it is going to cost 
the Western Union people a great deal of 
money to put their wires under ground. The 
cost will be a mere bagatelle to that company. 
One hundred thousand dollars wi!l put down 
—well, seventy five per cent. of their wires. 
The cost depends a good deal, of course, 
upon how it is done. They can make it cost 
them $5,000,000 if they want to. There are 
underground systems now ia use that would 
cost the Western Union Company $2,000,000 
to adopt. I presume that they will use some 
simple system. 

‘*Feasible? Why, its just as feasible to 
put telegraph wires under ground as it is to 
put them overhead. The telephone is the 
only thing about which there is any doubt— 
and there’s no doubt about that if they in- 
vest money enough in copper. I am now 
laying down four miles of telephone wire at 
Menlo Park as an experiment, to get the data 
to calculate the difficulties at different dis- 
tances on wires of different sizes. I think I 
will be ready to begin experimenting by next 
Monday. The trouble with the underground 
telephone wires will not be found so much 
in the city, but in the suburbs. When they 
tack on thirty or forty miles of overhead 
wire to the underground city wire then there 
may be trouble. 

‘*There is no question about it, however, 
that all the wires have got to go under ground 
eventually. It has got to be done. Every 
street is filled with them now, and the thing 
is only in its infancy, so that it may just as 
well be done now as hereafter, It can be 





' done as cheaply now as it is likely it ever 
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can be. Iron and copper are as low now as 
they have been in years. It will cost, I 
suppose, about two-and-a-half times as much 
to put to put them under ground as to put 
them on poles, but the saving on repairs in a 
period of, say, six years, would more than 
pay the interest on the extra cost of putting 
them under ground. Then the service would 
be very much more satisfactory. The time 
required? Well, if they act quickly all the 
companies could have all their wires under- 
ground a year from now.” 

‘* What do you suppose the companies are 
going to do about it?” inquired the reporter. 

‘‘Well,” responded Mr Edison, with a 
smile, ‘I rather imagine that they will let 
the time run on without doing anything until 
the time when they ought to have the wires 
under ground 1s reached, and then they will 
put the question to the people, ‘What are 
you going to do about it?’ ” 

Speaking editorially, the New York [Herald 
says: 

** Governor Cleveland is entitled to credit 
for signing the bill requiring all telegraph, 
telephone and electric light wires in this city 
and Brooklyn to be put under ground. The 
companies are given ample time—until No- 
vember of next year-—to make the change, 
but if they fail to do it within that period 
then the city government is authorized to 
have the work done at the expense of the 
companies. 

‘“Dr. Norvin Green admits that burying 
the wires ‘ would be a very trifling expense’ 
to the Western Union, and Mr. Edison de- 
clares that the underground system is as 
feasible and more desirable than that now in 
use. In view of these facts it might be sup- 
posed that the managers of the Western 
Union would promptly undertake a work 
which the people want done and the law now 
requires to be done. But Dr. Green inti- 
mates that the company will not perform its 
legal duty, and declares that the law cannot 
be enforced. ‘The Legislature,’ he says, 
‘has no more power to compel the taking 
down of wires already estab'ished than it has 
the power to make us take down this build- 
ing.’ Well, if the Western Union building 
were dangerous, obstructive, and a public 
nuisance, as overhead poles and wires are, 
there would be no question that it could be 
demolished under authority given by the 
Legislature. The Western Union may delay 
the enforcement of the law by obstructive 
litigation, but they cannot defeat it. The 
realization of its advantages is now but a 
question of time.” 

— ie —_——— 
Reported Discovery of Tin. 

The Government geologist for Montana 
has reported the discovery of large quanti- 
ties of tin ore in the Black Hills region. The 
ore is said to be cassiterite, the most valuable 
tin ore known. The reports given look sen- 
sational, it being asserted that a high moun- 
tain peak is a complete mass of this ore. 
Cassiterite is generally found in regular 
fissure veins in the primary rocks, this being 
the only mineral ore that seems to find a con- 
genial home between vein walls of granite. 
Should the discovery prove, after careful 
investigation, half as valuable as the reports 
make it out, it will revolutionize the tin 


trade. 
———_+e—__—_ 


The Question of Illumination. 


The Detroit Gas Light Company is very 
anxious to have it understood that its propo- 
sition to light the city for less than $70,000 
includes the pay of lamplighters. The Gas 
Company cogld well afford to light the city 
for nothing if it could stop the advance 
electricity is making asan illuminator. But, 
gentlemen, electricity is an experiment no 
longer, and the time is shortly coming when 
the gas jet will be relegated to the place the 
kerosene lamp took when gas came into 
general use. 

The Avening Journal has no interest in the 
Brush or any other electric light company, 
or in any other tower system, but we want to 
see this beautiful city made beautiful by 
night with the refulgent rays of the electric 
light, and the sooner it is done the better. 
The council has had a whole year to investi- 

te the matter, and we see no excuse for 

urther delay.—Detrott Journal, 
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,*,, Bell telephone declares the customary 
quarterly dividend of 3 per cent., payable 
July 15. 

x, The United Telephone Company has 
3,375 subscribers in London and about 500 
outside, while the National Company has 
4,100 in England and Scotland, and the Lan- 
cashire and Cheshire Company have about 
3,750. 

,* General Superintendent Cassidy, of the 
Honolulu Bell Telephone Company, reports 
a large increase in business in Hawaii during 
the past few months. He now claims more 
telephone subscribers, in proportion to the 
population, in Honolulu than in any other 
city in the world, The number stated is 1 
to every 40 of the inhabitants. 

,*, The Court of Appeals in London has 
dissolved the injunction to restrain the tele- 
overhead 


phone company from erecting 
wires. The Court holds that inasmuch as 


the space to be occupied by the wires is above 
the area in ordinary use for street purposes 
the street authorities have no right to inter- 
fere. 

»*, The subscribers to the Hamburg Tele- 
phone Exchange have been much exercised 
by a communication received from the 
Postal Telegraph Department at Berlin, in 
which they are informed that the amount of 
subscription is no longer to be fixed accord- 
ing to the direct distance of the :rial lines, 
but according to distance actually traversed 
by the wires. 

x, It is further stated in a despatch from 
the City of Mexico that Mr. Guiraud, mana- 
ger of the Mexican Telephone Compavy, 
shows from the chief official of the depart- 
ment of public works a document to the 
effect that the permission granted to the 
Republic Telephone Company was given 
without prejudice to the rights of third 
parties ; that the new company has no con- 
cession, but permission from the department 
of public works, while the old company has 
an exclusive privilege for a central exchange 
system for six years from May, 1882, and 
that the new company’s concession from the 
City Council has not been signed by the 
governor, who has promised the old com- 
pany’s representative that he will not sign it. 

«*, It is now stated that Mark F. Parrish 
ands. J. Munn, of Niles, Mich., Lave suc- 
ceeded in nearly perfecting an electric rail- 
way signal by which a collision between 
trains will be rendered absolutely impossible. 
The above gentlemen are the patentecs, and 
C. W. Millard, of the same place, has pur- 
chased one-third interest in it. Numerous 
experiments have been made by the parties 
in Jackson in the presence of railroad of- 
ficials. These gentlemen claim they will 
have no trouble in operating a telephone be- 
tween trains of the same circuit, for the 
instant another train comes on the circuit is 
formed, and the bell in the cab of each engine 
will ring, the same as in any telephonic con- 
nection. They also claim it will enable 
the train-men to communicate with the sta- 
tions each way in case of accidents. 

«*, A despatch from the City of Mexico 
states that a new telephone company has 
just been organized there, called the Re- 
public Telephone, Telegraph and Manu- 
facturing Company. Three concessions, in- 
cluding the use of telephone -and district 
telegraph, besides a special pole concession 
from the City Council, giving the privilege 
to erect poles throughout the federal district, 
have been granted to Saturnino Islas, G. L. 
Wiley, and another for the company, and 
applications have been made for various 
electrical patents. Mr. Islas is the most 
prominent electrician in Mexico, and has 
made some valuable inventions, including a 
long distance transmitter, which the com- 
pany will use. Mr. Wiley was formerly 
general manager of the Mexican Telephone 
Company. ‘The new company is identical in 
interest with the Mexican National Tele- 
= Company, recently organized in New 
York, 





Annual Meeting of the Central New York 
Telephone Compauy at Utica, N. Y. 


At the annual meeting of this company, on 
Thursday last, the following-named gentle- 
men were elected directors: RS. Williams, 
F. G. Wood, L. H. Lawrence, Charles R. 
Nicholson, A. O. Morgan, Jas. Seymour, Jr., 
and H. L. Storke. 

At a subsequent mecling the following 
officers were chosen for the ensuing year: 
R. S. Williams, president; H. L. Storke, 
vice-president; F. G. Wood, secretary and 
treasurer; Charles A. Nicholson, general 
manager. 

President Williams submitted the follow- 
ing report: 

Utica, N. Y., June 12th, 1884. 
To the Stockholders : 

The Central New York Telephone and 
Telegraph Company was organized under 
the laws of the State of New York in the 
month of January, 1883, and was formed by 
the consolidition of five separate companies, 
viz., the Ogdensburg, Watertown, Mohawk 
Valley, American District of Utica, and 
Herkimer Telepkone and Telegraph com- 
panies. 

Your company now owns perpetual licenses 
from the American Bell Telephone Company 
for all telephonic purposes in the counties of 
HIamilton, St. Lawrence, Jefferson, Lewis, 
Oneida, Madison, Chenango, Delaware, Ot- 
sego and Herkimer. This territory is divided 
for convenience into six divisions, known as 
the Utica, Rome, Watertown, Ogdensburg, 
Herkimer aud Cooper-town districts, each 
under the management of a superintendent, 
who renders monthly reports of all business 
in his districts. 

On April 80th, 1883, we had in operation 
nine exchanges, connecting 1,067 subscribers, 
and 35 toll stations at a like number of towns 
and villages. On April 30th, 1884, the num- 
ber of exchanges had been increased to 14, 
and the number of exchange subscribers to 
1,258 ; the number of toll stations to 157, 
showing a net gain of 191 exchange sub- 
scribers and 122 toll stations, or 16 exchange 
subscribers and 10 toll stations per month. 
Considering that the telephone business is 
not exempt from the influences which affect 
all other commercial and business affairs, the 
increase of subscribers and tol! stations has 
been satisfactory. 

The number of miles of toll lines con- 
structed the current year is, in round num- 
bers, 466. These lines have been substan- 
tially built on standard size cedar and chest- 
nut poles, with number 11 Ex. B. B. wire. 
The new exchanges located at Potsdam, 
Carthage, Cooperstown, Herkimer and Ilion 
are also built entirely on poles, and in sucha 
manner as to provide for a large growth in 
the future. Important pole privileges have 
been obtained in Rome, and the exchange at 
that place has been entirely rebuilt, the pole 
lines taking the place of inferior house-top 
fixtures. Much work of this character has 
also been accomplished at Ogdensburg. The 
relations of your company with the various 
city and village authorities are generally 
satisfactory. 

The principal damage and loss for the past 
year has been by fire. We have suffered 
from this cause at Oneida, Conastota, Rome, 
Potsdam, Lowville and Utica. The heaviest 
loss was at the latter place at the fire which 
destroyed the property on Genesee Street on 
March 2d, 1884. The total loss to us is not 
far from $1,200. Loss from storms has been 
very light, we having been particularly for- 
tunate in this respect. As a result of the 
toll Jine construction, the monthly reports 
show a large and increasing business, 

The construction of these toll lines for the 
past year was confined to the central and 
southern parts of our territory, for the reason 
that the people of this section were urgent 
for telephonic connection, while our efforts 
north developed the fact that this section was 
not fully alive to the benefits to be derived 
from country lines connecting with commer- 
cial centers. But with the opening of the 
new year we find them ready to co-operate 
with us, and your directors have already con- 
tracted for extensions about Watertown and 
Ogdensburg that will add, when completed, 





152 miles of toll lines, connecting 30 addi- 
tional towns and villages with our system. 

From the books of the company and from 
the treasurer’s report, it appears that during 
the past year your company has paid out — 
For the construction of exchanyes. $21,950 20 
On the construction of toll lines.. 42,502 20 

This plant is in good condition, and, t 
keep it in order, has required the expendi- 
ture of $4,265.29 during the past twelve 
months, none of which sum is charged to 
construction proper, but has gone into cur- 
rent expenses. This item will undoubtedly 
increase as time goes on. 


Our gross earnings have been... ..$40,245 36 
EE rrr ree 18,523 93 
BAe IOs o's vk 9 4 win e-vins oh-cod 21,721 43 


Our capital stock is $500,000, all issued 
and fully paid, and the percentage of net 
earnings to capital is .0442. The net earn- 
ings have been applied as follows: 
NIN is sco. were oqavera eos $18,975 00 
Reserved on account of unearned 


ee ee ree 2,611 10 


Carried to profit and loss account. 135 33 
Our current liabilities are: 

Floating debt.....  —..... ..-. $8,486 38 

Reserved for unearned rentals.... 2,611 10 

Outstanding toll tickets.......... 11,713 99 
To offset this we have: 

eee $985 68 


Due from sundry subscribers and 
mations . <0... aheeeey 
New construction of toll lines.... 
New exchange construction...... 5,124 3 
The outstanding toll tickets are being re- 
duced at the rate of nearly $1,000 per 
month. 

We have good grounds for congratulations, 
and the outlook for future success is not dis- 
couraging. We are satisfied from our ex- 
perience that the best constructed lines and 
equipment are in the eud the most economi- 
cal. There yet remain defects in the ser- 
vice, some of which, wiih the present knowl- 
edge of electricity, are beyond our coxtrol; 
but, on the whole, it is improving, and no 
effort will be spared by the management to 
make it as near perfect as possible, and thus 
win our way to public favor by furnishing 
the best work at the lowest price consistent 
with perfect service. 

That the public appreciate our efforts in 
this direction is evident from the continually 
increasing demand for every form of tele- 
phonic communication and the growing 
popularity of our company. 

Respectfully submitted for the directors, 

R. 8. WILuiAMs, President. 


~~ 


a es 
The Telephone in Honolulu. 

Our correspondent sends the following 
from Honolulu : 

The establishment a very few years ago 
of the system of telephonic communication 
now in use on this island, and more particu- 
larly mm Honolulu, was considered, at the 
time, as a rather hazardous speculation, and 
even those who were most sanguine of the 
ultimate success of the enterprise hardly 
anticipated that the business would assume 
the proportions that it has at this date. 

Honolulu now leads the world in the use 
that its residents and those of the island of 
Oahu make of telephonic communication. 
A late number of the Telegraphic News gives 
the average number of subscribers—that is 
people who rent telephonic instruments—in 
America for every town as 1-to every 378 of 
the inhabitants. In Europe 1 to every 487 
and in Honolulu as 1 to every 40, that is to 
say, there is eight times as many subscribers 
in proportion to the whole population— 
foreigners, natives, Chinese and all—as there 
are in America, which comes next on the 
list. 

The impression conveyed to the writer’s 
mind upon arriving here from San Francisco, 
in reference to the telephonic business done 
was that not only is the system a most ex- 
cellent one, but that the rates for the privi- 
leges enjoyed are very low. In San Fran- 
cisco, for instance, the rent of the instru- 
ment alone is from $4 to $5 per month, and 
for every message from 1 to 114 cents is 
charged. If a subscriber telephones to 
Oakland he is charged 25 cents per message, 
and to Sacramento double that amount. 
Not only this but in some towns, between 11 
o'clock Pp. M. and 4 o’clock A. M., and on 
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Sundays no messages at all can be sent ; and 
finally a deposit of $25 is required from 
each subscriber when the instrument is put 
in, as a guarantee for its safety. From these 
facts it will be seen that in America sub- 
scriber pays from $48 to $60 per year for 
the use of the instrument, and, presuming 
that any one who would want a telephone at 
all, would use it at least ten times every 
working day, there would be added to this 
‘‘rent” from $31 to $47 per year, making 
the total cost of from $79 to $107 per 
annum, to say nothing of the interest on the 
$25 ‘‘deposited” with the company as long 
as the instrument is in use. Add to all this 
that subscribers ure not permitted to allow 
non-subscribers the use of their telephones, 
and that the operators are positively forbid- 
den to answer questions, and it will be seen 
that the telephone abroad is not what it ison 
this island. 

The fact is that any one accustomed to the 
many ‘rules and regulations” that accom- 
pany the use of the telephone elsewhere, as 
well as the strict charge that is made for 
every message sent to or fro, may well be 
astonished at so much being given by the 
company bere for so small a total charge of 
from .$4 to $5 per month. For that small 
sum the instruments are placed in position, 
the connections made, battery, instruments, 
and line kept in working order, and an ever- 
ready attentive operator kept ait work night 
and day—Sundays and all—year in and year 
out. As all residents here know subscribers 
use their instruments as much as they please 
themselves, or loan their use to whom they 
please without a thought of the expense 
beyond the fixed sum of four or five dollars 
a month. 

And not only this, but there are but very 
few who do not consider themselves per- 
fecUly at liberty to ask the operator all sorts 
of questions, to which they expect immediate 
and*satisfactory answers. 

And this leads the writcr to speak of what 
he considers to be an abuse of the telephone 
here. 

In the first place it must be borne in mind 
that two of the operators in ‘‘Central ” are 
at their posts from 5:30 a. M. to 11 P. M., 
at which hour one comes on duty for the 
night work. What the nature of their 
legitimate work—that is the making and 
breaking of connections—is, may be guessed 
at if one take the trouble to reflect that 
every one of the 383 subscribers in and 
around Honolulu probably receive and trans- 
mit at least one message each day, while the 
business houses, Government oflices, and 
newspaper establishments use their instru- 
ments every hour, or oftener. 

But their labors are by no means confined — 
here to what has been alluded to as ‘‘legiti- 
mate” work. They are asked all sorts of 
questions, none of which is it any part of 
their duty to answer. The writer has made 
some inquiries on this point, and he thinks 
he is within bounds in the following estimate 
of the number of daily questions imposed 
on ‘ Central.” 

“* Anything in sight ?” 50 

**Is the steamer coming ?” 10 to 200 (vary- 
ing with the date). 

‘* What vessels are outside ?” 30. 

‘See anything of the Planter?” 60. 
(Multiply the number of times this last ques- 
tion is asked by the number of inter-island 
steamers now running to and from Honolulu 
and the other islands, and the total mounts 
up into the hundreds). 

** Does the leave to-day ?” 50. (Put 
in the blank the name of the steamer adver- 
tised in all the papers as kaving without 
fail on the day this question is asked). 

‘* What time does the leave ?” 25. 

And finally. 

‘* What time is it, central ?” 75. 

Here the operators are called upon to reply 
to, say, 300 questions, net one of which is 
any business of his or his office. 

There is another little annoyance to which 
the telephone operator is subjected here, and 
that is having people preface their request to 
him by calling ‘‘ Central! Central!” entailing 
upon him the necessity of replying before he 
can make the connection desired. In view of 
the fact that the telephonic operator is tied 
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to his receiver, and that his attention is 
necessarily fixed upon his work as attentively 
as if he was gazing into the face of the party 
calling him, it will be seen that to call to him 
‘Central! Central!” is as atsurd and rude as 
if one should prefix the name of one’s friend 
with whom he was talking to every remark 
made. We do not consider it necessary to 
address a clerk in a store who may be waiting 
upon us by his title ‘‘Clerk! Clerk!” every 
time we want anything, as we take it for 
granted he attends to us without that; and 
the telephone operator in the seclusion of his 
office has even Jess to distract his attention 
from his business than the clerk, especially 
if his customer chance to be one of the many 
fair young ladies of whom Honolulu can 
boast. The habit of shouting out ‘‘ Central! 
Central!” has become such an anuoyance to 
the operators that Mr. Cassidy, the superin- 
tendent, has positively forbidden his em- 
ployes from answering such a call. It would 
be well, then, if in telephoning the following 
directions were strictly observed: ‘‘ Apply 
the receiving instrument to the ear, draw 
down the lever as far as it will go, and simply 
announce the two numbers to be connected.” 

You need not feel worried lest the operator 
should not hear you. As has been said before, 
he is tied to the telephone, there being ad- 
justed to his e.r by a strap buckled around 
the head, a receiving instrument, and there 
he sits like a second Dionysius in the focus 
of a labyrinth of auditory nerves that carry 
to him every sound communicated to them. 
Not only this, but so trained does his ear 
become that no sooner is the lever of an in- 
strument down and the electric circuit thus 
established, than he can tell which one of the 
383 wire nerves is thus excited! As for distip- 
guishing the voice of the speaker, he does so 
by a very simple mental process. He asso- 
ciates the last number of the two given him 
with the name of the customer owning that 
number, and nine times out of ten can tell 
whether the regular customer is using the 
line or a stranger. So completely isa skillful 
operator en rapport with the instrument—no 
two of which work under exactly the same 
conditions—that whenever one is brought 
into use by drawing down its lever, he can tell 
how its battery is working, and detect any 
weakening or obstruction of the electric force 
brought into action. No paysician, however 
skillful, ever diagnosed the condition of a 
patient by testing heart and pulse with any- 
thing like the accuracy with which the tele- 
phonic operator discovers the faulty action 
of the mechanical nerve centers which are 
his care. 

One remarkable feature in the working of 
the telephonic system here is its continuity. 
The office has never been closed for four 
years, and during that time there have been 
periods when a single operator has handled 
almost 400 numbers; combining and re- 
combining, connecting and disconnecting, 
answering a multitude of questions pertinent 
and impertinent, and during the whole of this 
weary work never having given cause for a 
single serious or well-founded complaint. 
The writer has been astonished in looking 
over a certain scrap book in which has been 
preserved everything that has been published 
here about the local telephone company, to 
find that not even the most fault-finding and 
captious ink-shedder in this community has 
ever felt called upon to seriously complain of 
the company’s service. This, too, in the face 
of the fact stated to the writer that the oper- 
ators have, at times, been grossly abused and 
‘‘slanged” by impatient customers at the 
other end of a conveniently safe length of 
wire; abuse which they have had to quietly 
bear, as their orders are not to notice any 
such talk. And this leads to a second rule 
that should always be borne in mind: Never 


blame (over the wires) an operator for appa- 
rent inattention. Put yourself in his place, 
if you can, and in five minutes you will be 
willing to concede that the service he is called 
upon to perform all day and every day is far 
away beyond your powers, both mental and 
physical, and that there is no servant of the 
cublic in Honolulu who deserves more con- 
sideration and praise for faithful work than 
he whom we call ‘* Central.” 

The Bell Telephone Company here has 
private lines running out to all the large 
sugar and tobacco plantations, which is a 
source of considerable revenue. 





Telegraph Instruments and How to Use 
Them. 


BATTERIES USED IN TELEGRAPHY. 


Hospitalier says, “* We can form a fairly 
accurate idea of a battery by comparing it to 
a source of heat; for instance, the furnace of 
a boiler. This source produces, by the com- 
bustion or chemical combination of coal with 
the oxygen of the atmosphere, heat, which 
raises a certain volume of the products of 
combustion to a certain temperature. 

‘‘The amount of heat produced by the 
combustion will partly serve to produce a cer- 
tain volume of steam at a certain pressure. 

‘‘ The furnace of our boiler is nothing but 
the battery itself, zinc is the fuel, dilute acid 
is the agent producing combustion. By this 
combustion an electric current is generated, 
having a certain tension or electro-motive 
force, and a certain intensity, as vapor has a 
perfectly distinct pressure and volume.” 

This crude comparison is on the whole 
fairly accurate; it enables us to understand 
the often complicated phenomena connected 
with the battery, and renders, as it were, 
visible facts whose theoretical explanation 
often presents great obscurity. 

The first battery that came under my notice 
was constructed as follows:—In a guttapercha 
trough, about 2} feet long, divided into com- 
partments, were placed alternate plates of 
zine and copper. The cells were filled with 
fine sand, over which dilute sulphuric acid 
was poured. This form was known as the 
Cruikshank or sand battery. It has not been 
used for many years, for it was not constant, 
and required refreshing frequently, or the 
signals became so weak that it was a very 
difficult matter to read off a message on the 
double-needle instrument. In the days when 
sand batteries were used, telegraph clerks 
often damaged their clothing with the acid. 
In the office cupboard was kept a guttapercha 
vessel with a long spout, containing dilute 
sulphuric acid, and many a pair of trousers 
has been ornamented with red spots while re- 
freshing the batteries. It will be casily un- 
derstood that the primary forms of voltaic 
cells were voted nuisances. In the first place, 
the simple cell—plates of metal dipped in 
pure water—yields a current for a few mo- 
ments only; the oxide of zinc formed by the 
combination of the oxygen of the water and 
the zine will not dissolve in water. The oxide 
sticks to the positive (zinc) plate and acts as 
an insulator, which prevents the zinc from 
further attacks; consequently the so-called 
current of electricity is stopped. That diffi- 
culty is avoided by adding sulphuric acid to 
the water, as in the sand battery; but another 
obstacle to the free. passage of the current 
presents itself. If you refer to the chemical 
equation, you will find that when water is 
split up, hydrogen gas is given off. The 
chemical equation for the action of the sand 
battery is 

Z + 80,8, + CG = 

Zinc and sulphuric acid and copper produce 

after contact 
Zn SO, oe H, + CQ 

Sulphate of zinc and free hydrogen and 
copper. 

The sulphate of copper will dissolve in 
water, and as fast as it is formed, it falls to 
the bottom of the cell, leaving the zinc plate 
free to be attacked by the acid. The liberated 
hydrogen was the bugbear of the pioneers of 
electrical science, for this gas always makes 
for the negative (copper) plate, and stops the 
action of the cell in two ways, first by form- 
ing bubbles on the copper or carbon plate. 
This deposition of gas on the surface of the 
negative element impedes the working of the 
cell. It causes what is termed “polariza- 
tion.” Preece says, ‘‘It is due to the fact 
that free hydrogen accumulating upon the 
copper plate behaves with respect to it in a 
manner almost exactly similar to that of the 
zinc itself”—that is to say, the hydrogen is 
positive to the copper. ‘‘ The result is very 
nearly the same as though two plates of zinc 
were opposed to each other.” Now, as the 
current depends toa great extent upon the 
contact of dissimilar metals, it is not hard to 
understand why the accumulation of hydrogen 
bubbles on the copper plate stops the action 
of the cell, Hydrogen also reduces th> metals 





from their salts. ZnSO,, which is found in 
the battery just described, is a salt, and when 
the free hydrogen comes in contact with the 
zine sulphate, the zinc is driven out- and de- 
posited upon the copper plate, and the effect 
is the same as having two plates of zinc in the 
cell. This was the only battery available in 
the early days of telegraphy, and it is not 
surprising that eminent chemists turned their 
attention to the voltaic battery, and labored 
to discover some means of rendering the 
hydrogen gas harmless. Professor Daniell 
was the first to invent a constant battery. 
The cell will always bear his name, for the 
means he employed to prevent polarization 
are so truly the outcome of real genius that 
even now electricians cannot help a feeling 
of enthusiasm and admiration springing up 
within them whenever the subject of the 
Daniell battery is discussed. There are two 
cells—an outer jar, containing a solution of 
sulphate of copper, commonly called by tele- 
graph clerks *‘ bluestone,” and standing with- 
in this cell is a porous pot containing water 
and a little dilute sulphuric acid. The copper 
plate is placed in the outer, and the zine in 
the inner cell. Now, I wish the action of 
this battery to be clearly understood, because 
it has never been excelled as a constant bat- 
tery; and every telegraph clerk knows it by 
name. Indeed, many of our readers have 
seen the line-men refreshing the cells, and 
putting in the blue stone (sulphate of copper) 
and sulphuric acid. 

It was Daniell’s ubject to get rid of the 
hydrogen gas, and prevent its deleterious 
effects. But the great chemist did more; he 
made the hydrogen do useful work, and pro- 
duce a substance that was needed to keep the 
battery in constant action. We will now 
suppose that the zinc and copper plates of a 
Daniell cell are connected by m: ans of a piece 
of wire. The sulphuric acid attacks the zinc, 
the radical of the acid SO, (sulphur and 
oxygen) combines with the zinc and forms 
sulphate of zinc, which drops to the bottom 
of the porous pot. The hydrogen of the acid 
escapes through the pores of the unglazed 
cell, and is on its road to the copper plate, 
but it meets with the sulphate of copper 
(blue-stone) when it reaches the outer cell, 
and by virtue of its property of reducing 
metals from their salts, the hydrogen drives 
out the copper of the sulphate of copper, and 
takes the place of the metal. You have fol- 
lowed the hydrogen from where it was set 
free in the porous cell to the outer jar; now 
let us make the action clear by means of 
symbols. The copper sulphate is represented 
thus, Cy SO,, and means that this salt 

Copper Sulphur Oxygen 
is made up of one atom of the metal copper, 
one atom of sulphur, and four atoms of 
oxygen SO, H,. Sulphuric acid is made up 
of one atom of sulphur, four atoms of oxygen, 
and two atoms of hydrogen. Do you not see 
at a glance that if H, met C, SO, and thrust 
out Cy, taking its place, we should get Hy, 
SO, or sulphuric acid? Well, what becomes 
of the Cy (copper)? That metal is deposited 
on the copper plate, and, as it is perfectly 
pure, it serves to keep up a bright conducting 
surface on the negative plate. No hydrogen 
ever reaches the copper plate. The former 
enemy of the electrician is now a useful ser- 
vant. We want sulphuric acid in the inner 
cell to attack the zinc, and, as it is made in 
the outer jar, it passes through the pores of 
the inner cell, and thus the constancy of the 
Daniell battery is maintained. It 1s possible 
to set up a series of Daniell cells without sul- 
phuric acid if the battery is not required 
immediately, for each cell is a little chemical 
works, manufacturing the acid for its own 
consumption. Professor Thompson repre- 
sents the chemical action as taking place in 
two stages 

Z. + H,SO, = ZSO, + H, 

Zinc and sulphuric acid produce sulphate 
of zine and hydrogen. 

And then— 


H, + C80, = H,80, + Cy 


Hydrogen and sulphate of copper produce 
sulphuric acid and copper. 

1t will be seen that the zinc plate is destroyed 
and converted into a sulphate, and the copper 
plate actually gains by the action of the vol- 
taic circuit. In the old sand battery, the 
current was enfeebled by the accumulation of 
hydrogen at the copper plate, and the zinc 





was consumed, 
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..-. The Government at Bogota has solic- 
ited a tender for the construction of about 
five hundred miles of telegraph line, from 
the town of Panama to Costa Rica, but has 
met with no response. 

.... The Cable between Key West and 
Havana is repaired, and telegraphic commu- 
nication by the ordinary route is therefore 
restored, with all places in the West Indies 
and British Guiana. 

..+. The Spanish National Telegraph Com- 
pany has removed its headquarters from 
Tencriffe to Cadiz, and has also arranged for 
the laying of*a cable from the Canaries to 
Puerto Rico. 

..+. Telegrams for any place in Cuba, ex- 
cept Havana, Cienfuegos, and Santiago wi!l 
in future be accepted only at the sender's 
risk. Code and cipher telegrams for any 
part of Cuba will also only be accepted at 
the sender's risk. The use of Spanish, how- 
ever in telegrams for Cuba is no longer in- 
sisted upon; and telegrams in other languages 
may be accepted for that island. 

-.+. There are rumors of another Atlantic 
cable being laid between England and 
Canada. Thecable would start from Thurso, 
in Scotlind, touching at the Faroe Islands, 
Iceland, the west coast of Greenland, and 
from there, running in a southerly direction, 
as far as the Bay of St. Lawrence, it will 
land in Gaspe Harbor. The total length of 
these cables would be some 3,150 N. miles ; 
whilst the longest section would not exceed 
900 miles. 

.--. St. Louis is to have a railroad tele- 
graph school. The pupils are to be instruc- 
ted in telegraphy and railroad station-agency 
work. The tuition will be $25 a quarter, 
Upon graduation the students will be pro- 
vided a place on the Gould lines for practice 
until a vacancy occurs for employment. 
Graduates will have preference on the Balti- 
more & Ohio, Chicago & Alton, Lake Shore 
& Michigan Southern, as well as upon the 
entire Missouri Pacific system. This is a 
good scheme if it will work. 

..+. The cable between Anjer (Java) and 
Telok-Betong (Sumatra), which was des- 
troyed during the volcanic eruption of 
Krakatoa on the 27th August, last year, was 
replaced some time ago by a new cable, laid 
between Merak (Java) and Kalianda (Suma- 
tra). The telegraph station at Anjer, which 
was also destroyed during that earthquake, 
has now been replaced by a station, erected 
a little more to the North, and close to 
Merak Point; whilst the new station at 
Kalianda is situated at the landing place of 
the cable on Sumatra, and is connected with 
Telok-Betong by means of a land line. 

.-.. The Western Union directors held 
their quarterly mecting last Tuesday and de- 
clared a dividend of 1} per cent., payable 
July 15. After this is paid the company will 
have a surplus of $4,256,017. The report 
says that the present quarter closes the fiscal 
year, which will exhibit gross earnings within 
a fraction of $20,000,000, about half a million 
more than last year; but, on account of the 
extraordinary expenses during the strike in 
July and August, the net will not be quite 
so large. There had been expended in the 
construction and purchase of new lines, etc., 
since January, 1884, up to the close of the 
present quarter, $5,700,000. The company’s 
statement is as follows: 


| $4,049,817 
Net revenue, for quarter ending 











DSS eke wcneess-s0enee<s50 1,750,000 
DK dkvdincddvnauckeitieaee $5,799,817 
OS Sere $124,000 
Sinking fund............ 20,000 
——- 144,000 
ee eee $5,655,817 
EE RE ee ,399,800 
PG Wccacuontebias paces $4,256,017 


George D. Morgan was elected a director 
of the Western Union, in place of Augustus 
Schell, deceased, 
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* * Rome, Ga., is to have the electric fire 
alarm, and the city has ordered twelve boxes 
of the Gamewell system. 

* * Mr. N. H. Stone says the electrical re. 
sistance of the human body, with a current 
of 3.6 volts, may be roughly given as from 
1,200 to 1,500 ohms from foot to foot or from 
foot to hand. 

* * For operating the mile long electrical 
railroad on the Madeira road, at Brighton, 
England, the machinery, which is situated at 
the eastern extremity of the line, consists of 
an 8 horse-power Otto engine and a Siemens 
“PD” dynamo-electric machine. Two cars 
can be propelled at the rate of thirty miles 
an hour, but the speed is restricted to seven 
miles. 

* * Rubber or gutta-percha may be united 
firmly to metal by the following method: 
Dissolve finely-powdered shellac in ten times 
its weight of pure spirits of ammonia. In 
three days the cement will have the necessary 
consistency. The ammonia penetrates the 
rubber, and enables the shellac to take a firm 
hold. When all the ammonia is evaporated, 
the joint withstands the penetration of gas 
or water. 

* * We are informed that the Franklin In- 
stitute has issued a special notice having 
reference to quantitative tests of steam en- 
gines at the International Electrical Exhibi- 
tion of 1884. From this we learn that ex- 
hibitors of engines who desire such tests 
made must make formal application before 
July 15 The notice referred to, which can 
be had by addressing the Franklin Institute, 
Philadelphia, gives complete conditions of 
exhibition and test of engines. 

* * A clock at Brussels has been going for 
eight months, and has nut required to be 
wound up since it was first set agoing. In 
fact, the sun does the winding of this time- 
piece. A shaft exposed to the sun causes an 
up-draw of air which sets a fan in motion. 
The fan actuates mechanism which raises the 
weight of the clock until it reaches the top, 
and then puts on a brake on the fan until the 
weight has gone down a little, when the fan 
is again liberated and proceeds to act as 
before. 

* * An attempt is being made to utilize 
the water power of the Rhone, which crosses 
Geneva, Switzerland, on issuing from the 
Jake. A portion cof the power will be used 
to light the streets with the electric light, and 
the other portion will be sold to private indi- 
viduals for manufacturing purposes The 
river is divided in the center of the city into 
two branches by an island, and the hydraulic 
works will be established on the left branch, 
neces-itating the temporary turning aside of 
all the water into the right branch. 

* * Tt is said that the electric motor which 
was placed on the Saratoga, Mt. McGregor 
and Lake George Railroad, by the Daft 
Company, has been repaired, and _ is 
now said to be running satisfactorily on 
the road. In connection with the experi- 
ments made with the motor on the road re- 
cently, wires were connected with the track 
and a current of electricity run off to a saw- 
mill near by. While the motor was dragging 
_ an 18-ton car up the heavy grade of the 
mountain, 3-inch boards were being sawed 
out by electricity in the mill. 

* * More than a thousand members and 
associates of the British Association for the 
Advancement of Science are expected to 
attend the meeting in Montreal in August 
next. There can be no doubt that the visitors 
will be hospitably entertained. It is pro- 
posed, however, to adopt such measures as 
will go far to keep back such as look for 
nothing better than mere animal enjoyment 
from this gathering —to fence off, as some- 
body has irreverently phrased it, those who 
are in the habit of following scientific or re- 
ligious convocations simply for the loaves 
and the fishes, 





Submarine Cables. 


Mr. Cromwell Varley recently said ‘‘he 
had consistently recommended to the Elec- 
tric and International Telegraph Company 
the use of wires of large diameter, for the 
last twelve years, ds the only means of 
obviating the difficulties experienced on lorg 
circuits in wet weather from leakage, which, 
with the earher forms of insulator used, was 
very great. Since the introduction of sub- 
merged wires he had pointed out the advant- 
age that would be gained in such circuits of 
great length by the use of copper wire of 
large sectional area. On his recommenda- 
tion the directors of the above-named com- 
pany had tried both of these experiments on 
a large scale. They had erected iron wires 
of No. 3 wire gauge on the Great Western, 
and the London and North Western Rail- 
ways, instead of the usual size (No. 8). 
The results were such that he had no doubt 
they would never again, for long circuits 
(viz.: of over 200 miles in lenth), erect other 
than thick wires. They had tried thick 
wire under the sea in their new cable con- 
necting England with Holland. This cable 
contained four conductors of No. 13 instead 
of No. 16 wire, and although, for reasons 
explained further on, the relative speed of 
this compared with that of the former size 
was not so great, yet there was avery decided 
gain 1n rapidity, together with much stronger 
aod much more uniform and reliable cur- 
rents. These wires were connected both in 
England and Holland with a considerable 
length of overground wire, which latter was 
much affected by changes of the weather,and 
the gain in unfavorable weather from using 
the larger wire, was, as predicted, very con- 
siderable. He was very much surprised to 
find Mr. C Y. Walker adhering to, and sup- 
porting, views which other well-known clec- 
tricians had put forward, viz., that increas- 
ing the sectional area of the wire did not 
increase the rapidity.of the transmission of 
electric signals. 

‘ace cincpeas = 
Underground Electrical Conductors. 
The London E’ectrica! Revi w, in discussing 

the above subject, says: 

“‘It would be useless to repeat here the 
scientific objections to such a course which 
we have at various times enumerated, for 
objections of a scientific nature do not gener- 
ally affect local authorities or vestyrmen, 
these gentlemen being, above all things, 
‘* practical” men with a supreme contempt 
for theoretical argument Our readers are 
aware that for some time past an American 
committee has been busily engaged in search- 
ing through a number of patented plans or 
systems for underground electrical communi- 
cation. No less than six hundred patents 
have heen examined and carefully classified, 
and the result appears to be disappointing in 
the extreme. In fact, the committee is 
obliged to confess that no system submitted 
or investigated fulfils all the requirements so 
satisfactorily as a properly constructed tunnel 
of sufficient size to admit the passage of 
workmen and access to the wires within it. 
‘But,’ adds the committee, ‘the multiplicity 
of subterranean structures in New York 
might tend to operate disadvantageously, if 
not to prohibit the construction of such a 
tunnel, unless the same were arranged to 
accommodate the gas, steam, and other sys- 
tems as well as the electric wires.’ 

““We should imagine that the difficulties 
to be met with in the way of already existing 
subterranean structures in New York would 
be felt almost as severely in London were any 
attempt made to construct such a tunnel as 
would be necessary to contain even electrical 
conductors alone. We need only point to 
the engineering obstacles which had to he 
overcome in the formation of our Metropol- 
itan underground railway, particularly in 
those sections which traverse parts of the city. 

««Such a plan has oftentimes been proposed 
here, more especially since the introduction 
of electric lighting; but, so far, the idea has 
not advanced beyond the visionary stage. If 
it should ever become compulsory to place 
all electrical conductors in this country under- 
ground, it will be seen that the mechanical 
difficulties in effecting this object, although 
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not insuperable, will still be very great, and | 


the undertaking a most arduous one. This | 
task, however, will be far easier to overcome 
than will those electrical drawbacks to com- | 
mercial telephony, which commence with the | 
burying of the wires; at all events, it would 
necessitate the employment of instruments 
other than those now in use. 

‘*Probably nine out of every ten patents 
taken out for underground systems of elec- 
tricul conductors are for some special form of 
gutter, tube, or conduit in which to place the 
wire, and we believe that the American com- 
mittee found but one specitication for a sys- 
tem of conductors which was thought worthy 
of an extended description. 

——_ +e ——_ 
Electricity Afloat. 

It is safe to say that nowhere has electric 
lighting proved so marked a success as afloat. 
By this it is not meant that electricity has 
proved cheaper than oil or gas, for there are 
the best reasons for believing that afloat it is 
far more expensive than these, whatever it 
may be ashore. But from a passenger’s stand- 
point it is certainly a blessing. 

For a long time many of the great passen- 
ger steamships have been fitted up with the 
incandescent electric lights, the City of Rome 
having as many as 500 of them, and each new 
steamship as it appears upon this side of the 
ocean is found to be fitted with the little pear- 
shaped bulbs, which, when set aglow, give a 
steady, intense and agreeable light that 
throws off no heat and which does not vitiate 
the atmosphere. 

Those who go down to the sea in ships are 
aware that the smell of the oil lamps 1n one’s 
stateroom, if it does not do as much as the 
rolling and pitching of the ship to bring op 
seasickness, may fairly be said to intensify 
and prolong that uncanny malady when once 
it has seized upon its victim. Again, the al- 
most constant burning of hundreds of oil 
lamps aboard a seagoing ship cannot fail to 
constantly threaten her safety. When we 
consider the number of careless and absent- 
minded people that may reasonably be looked 
for among several hundred passengers, it is 
not at all remarkable that even the constant 
alertness of the officers and stewards does not 
suffice to prevent accidents on nearly every 
voyage where Jamps are used. But with the 
incandescent lamps there is reason to be- 
lieve, indeed recent experience proves, that 
this danger is in a great measure averted. 

The incandescent lamps seem almost in- 
tended by nature to be used afloat. They 
burn, or rather glow in a vacuum, and herce 
do not come in contact with the air at all. 
Ind: ed, the air is fatal to them, and it is only 
necessary to break the glass hulb which con- 
tains the glowing carbon, and presto! there 
is no more light. When tke lights were first 
used aboard ship an ordinary horizontal steam 
engine was employed to work the dynamo 
which generates the electricity, the axes of 
the machine being placed parallel with the 
keel. This method of driving was practicable 
where the total amount of power to be trans- 
mitted was small and the space large in pro- 
portion to the size of the engine and machine. 
But now a newer and better method has been 
devised. 

In this a steady light can be maintained for 
any length of time without any fear of fail- 
ure; the incandescent lights on the Arizona, 
for.instance, having been run now for eighteen 
months. On the City. of Rome and the Alaska 
the lamps of the engine room and many 
others are maintained all the way from Liver. 
pool to New York without interruption. 
One of the first, and therefore one of the most 
interesting experiments, was made on the 
Inman line steamer City of Berlin. Five 
years ago she was fitted with an alternating 
current machine, a four horse power engine 
and four differential arc lamps. Later on the 
number of lamps was increased to sixteen. 
Some time after this, however, an English 
electrician introduced the incandescent lamps 
aboard ship, and the City of Richmond was 
supplied with both the incandescent and arc 
lamps, the latter being used in the engine 
room and steerage. 

A careful computation puts the number of 
incandescent lights now afloat at between 





seven and eight thousand, One of the most 


interesting installations is aboard the Cunard 
steamer Aurania, where there are nearly six 
hundred incandescent lamps aglow after sun- 
set. Careless and stupid people may, with 
impunity, attempt to blow out the incandes- 
cert electric light aboard ship as they try to 
blow out gas in the hotels ashore, but they 
cannot succeed. If it could be blown out it 
is safe to say the gas companies would have 
given it the coup de grace long ago. They 
have said many hard things against it, but 
up to the present time they have not said that 
it smelt bad or vitiated the atmosphere.— Zz. 


rn “i 
A New Electric Railway. 

Electricity, as a motive power, has not at 
present got much beyond the experimental 
stage, and no one can at present venture to 
prophesy its failure or is ultimate success. 
It is interesting, however, to note each and 
every step. Towards the attainment of the 
end many electricians have in view of con- 
structing an electric locomotive which shall 
bring the notion of electric railway into some- 
thing like a tangible shape. The latest inven- 
tion with this object is that of Mr. F. H. 
Danchell, C. E., who claims that by means 
of the plan he has adopted a train conveying 
parcels and light freight can be driven at a 
speed of from 15° to 200 miles an hour. Such 
a rate of speed appears at first sight incredible; 
but our grandfathers laughed at the notion of 
a locomotine traveling at twenty miles an 
hour, while three times that rate of speed is 
now accomplished daily with ease and safety. 
Mr. Danchell has lately been exhibiting a 
model of his patent, and as far as can be 
judged from what is performed by the minia- 
ture app2ratus, it is quite within the bounds 
of probability that under more favorable cir- 
cumstances, and with the necessary electric 
power at command, a very high speed could 
be arrived at—something, in fact, far beyond 
anything that has as yet been attained. 

Mr. Danchell’s Electric Locomotive runs 
on a single rail, and has another rail overhead 
to keep it in position, which further is the 
means of conveying the current. There are 
two large wheels, one in front of the other, 
and between these is placed the motor. When 
the circuit is completed the motor revolves 
and communicates its motion to the large 
wheels, when the little model dashes off round 
a circular railway at an amazing pace. It is 
claimed that the adoption of a single rail re- 
duces the friction to a minimum, and thus 
facilitates the object of higher speed. At 
present the inventor only proposes to adopt 
the system to the carrying of parcels and 
light goods by means of locomotive and 
trucks, on a comparatively small scale. This 
he contends can be done at a very moderate 
expense, and will be the best means of testing 
the adaptability of the system to fast passen- 
ger trains. The speed attainable will, of 
course, depend chiefly on the power to be 
obtained from the motor. The model railway 
is supplied with a current from a bichromate 
of potash battery, which, though it supplies 
the needed power to show the practicability 
of the scheme, is, of course, of trifling force 
compared with the current generated from a 
dynamo driven by steam power, and, seeing 
that the model works admirably with the 
force employed, there is no reason to suppose 
that a larger contrivance, driven with a pow- 
erful current, would not travel at a very much 
accelerated rate. It is calculated that a motor 
of thirty-horse power will drive a train carry- 
ing three tons on a straight track at 100 miles 
an hour, and a rotor of sixty-horse power at 
150 miles. Nor does the inventor anticipate 
any difficulty in constructing a motor with 
power sufficient for this purpose. At present, 
of course, the thing can only be lovked on in 
the light of an experiment, withal a very in- 
teresting one, and it is to be hoped that in the 
interests of electrical science, and with a view 
to test the practical working of the plan, that 
Mr. Danchell may have an opportunity of 
running a train on a larger scale under favor- 
able conditions. That ‘great results from 
little causes spring” is an adage as true as 
any axiom in existence, and this interesting 
little model may perhaps be the forerunner 
of a revolution in locomotion, and hasten the 
day when we shall look back on the Flying 
Dutchman as a wretchedly slow and obsolete 
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means of conveyance, and wonder how we 
could ever have been satisfied to crawl along 
at the miserable pace of sixty miles an hour. 
—Railway Times, London. 
i 
Mr. Isaac Probert on Primary Batteries 
for Electric Lighting. 

At the meeting of the Society of Arts in 
London, under the presidency of Mr. W. I. 
‘Preece, the chief electrician to the General 
Post Office, Mr. Isaac Probert read a paper 
on this subject. In the course of an able 
retrospect on the hi-tory of primary batteries, 
Mr. Probert said: It is evident that a battery, 
to be of any use for practical electric lighting, 
must be capable of generating a constant 
current. It should also possess these other 
qualifications, viz., a high and constant elec- 
tromotive force and a small and constant 
internal resistance. It should con-ume inex- 
pensive materials, and should consume no‘h- 
ing when it is producing no current. It 
shou'd be capable of being easily cleaned, 
and of being supplied with fresh materials 
It should require no skilled attendance. Un- 
fortunately, no bat'ery hitherto invented pos- 
sesses all the required qualifications, 

Why is it that a dynamo-electric machine 
should be almost universally preferred to a 
voltaic battery for the production of the elcc- 
tric light? It is a question of cost—of the 
relative cost of the two mcthods of producing 
an electric current. Let us examine this 
point a little in detail. 

Both in a voltaic battery and in a dynamo- 
electric machine, the electric energy is ulti- 
mately referable to combustion, or, more 
strictly, to chemical combustion. Ip each 
there is a combustible substance oxygen, or 
an equivalent substance—to sustain the com- 
bustion, and the means wherewith to coll: ct 
and utilize the energy liberated. In a voltaic 
battery the combustible substance is usually 
zinc, and the oxygenous substance sulphuric 
acid. In a dynamo-electric machine — or, 
rather, in the furnace of the enzine that 
drives it—the combustible substance is coal, 
and the oxygenous substance air. The ques 
tion, therefore, as ordinarily presented, re- 
solves itself into this: Required a certain 
quantity of electric energy; can it be more 
economically produced by bumning zinc in 
sulphuric acid in a voltaic battery, or hy 
burning coal in air in the furnace of the 
engine of a dynamo-electric machine? In 
answering this ques'ion, we must consider the 
relative cest of zine and coal, their thermal 
equivalents—that is the amounts of heat ob 
tainable by the combustion of equal weights 
of the two materi Is; the efficie.cy of the 
battery and the engine and machiue —that is, 
the proportion of useful work obtained to the 
total energy generated ; the cost of the oxidant 
of the zinc air—the oxidant of the coal cost- 
ing nothing; the relative cost, both for orig- 
inal and maintenance of the battery and 
dynamo and engine; and the relative cost of 
uttendance. In the case of the battery, there 
is also the possibility of the utilization of the 
bye-products to be considered. 

From what has been said it will be gathered 
that, in a comparatively large installation, 
such as has been sketched, primary batteries 
have little chance of success; but for smaller 
installations of, say, ten to twenty lamps, 
there may, perhaps, be a field of action open 
to them. Few people occupying a house 
requiring so few lamps as this, would go to 
the trouble of a dynamo and engine, although 
for health’s sake they might not object to the 
cost of the light as produced by a battery. 

It may be interesting to notice that in the 
telegraph department vf the Post Office no 
residues are thought worth pr. serving, except 
the ‘black mud” (technically so called; from 
the Daniells, which contains a very large 
percentage of pure copper in the metallic 
state. Last year there were 69,323 Daniell 
cells in use, and the sum realized by tlie sale 


of the year’s ‘‘ black mud” was £167 14s., or | 


rather more than a halfpenny per cell per 
year. An idea may be formed from these 
figures of the magnitude of the sum likely to 
result from the sale of the zinc residues— 
which, in the Post Office, are thrown away 
as worthless—in the case of an ordinary 
householder using some ten or twenty cells. 
Mr. Probert concluded a very interesting 


paper with a description of the primary bat- 
teries lately devised specially for electric 
lighting, such as the Holmes & Burke, Ross, 
Heap, Oliphant Burr, and Gowan batteries. 


-_ — 

Brighton Electric Railway. 
; Some time since we gave a short account 
| of the electric railway made and worked along 
the Brighton foreshore by Mr. M. Volk. Since 
a few days before Easter this line, as laid out 
this year, has been in successful operation 
and some figures have been obtained which 
must be looked upon by electrical engineers 
and the public as of much importance, as 
well as of considerable interest. As we hive 
already said, the line is built and worked un- 
der conditions which are in some respects 
unique. The corporation granted to Mr. 
Volk, for himsclf, and not for any syndicate 
or company, the right to construct and work 
an electric railway along the upper part of 
the beach. Mr. Volk constructed about a 
mile of light, single railway, and put down 
one 8-horse gas engine, and one Siemens gen- 
erator and exciter. 

With this plant, and one car to carry thirty 
peopie, and with the necessary small terminal 
structures, one of which is not yet finished, 
no less than 34,000 passengers have been car- 
ried during eight weeks The line includes 
230 yards on a gradient of 1 in 100; 100 yards 
with gradient of 1 in 45; 50 yards at 1 in 16; 
50 yards at 1 in 30; and 200 yards at 1 in 150; 
the remainder b ing nearly level. The car is 
fitted wit an epicycloidal driving pulley, by 
means of which the gradient of 1 in 16 is 
worked at one-third the usual speed, eight 
miles an hour, the other gradients being 
worked direct. This gear is brought into 
action by a simple friction clutch, and is very 
simple Along the level the power consumed 
is but 1.75 brake horse power. 

The working of the line has been most sat- 
isfactory, and the financial results are very 
encouraging. The whole cost of the line and 
equipment was £2,500, exclusive of whatever 
charge the owner, Mr. Volk, would add to 
this as electrical engineer of the work, which, 
of course, occupied a gocd deal of time, and 
included the design of the car, station, etc. 

The gross earnings have been £278 14s. 3d., 
or £34 15s. per week, while the expenses have 
been £17 19s. per week, leaving a profit of 
£16 16s. per week. The expenses include 
the co-t of about 1,600 cubic feet of gas per 
day, at 3s. 3.1. per 1,000 cubic feet, or £1 10s. 
per week; lad driving engine, 12s. ; car 
driver, £1 4s.; conductor, £1 4s.; station 
clerks, £110s ; lineman £1 1s.; laborer, 18s ; 
electrical and general management, £3 10s. ; 
repairs, £1; depreciation and interest, £5; 
and rent of an arch, 10s. This is for ove car 
running about 500 miles per week, and seat- 
ing thirty passepgers. It will be seen that 
the working expenses are small, but are such 
as can be repeated for any similar undertak- 
ing, which dces not belong to a limited com- 
pany with its numerous salaried officers. 

A second car is about to be added, a turn- 
out being provided at mid-length of the line. 
Though this will doutle the carrying capacity, 
the working expenses wiil be increased to but 
a small amount, as may be gathered from the 
above figures. The popularity of the line 
may be gathered from the figures we have 
given, and although only a mile in length, 
this railway shows what may be done with 
plant economically and carefully worked. 
It shows that when the capital employed is 
only that necessary for the work, an excellent 
profit may be made, but with anything like 
the public company ideas of capital, the 
profits would be lost. From it, however, a 
much wider lesson may be gathered. It may, 
for instance, be seen that what is done on 
this ove mile, which, however, will probably 
be increased to two miles, may be repeated 
/on any number of miles, and for large traffic 


much lighter stock can be used than can or is 





‘used on steam lines, and the cost of mainten- 
ance should be small.— Engineer, London. 
— a has 

| Tt is said that ‘Mr. William H. Vanderbilt’s 
treasure vault, in which he recently stowed 
away some $100,000,000 in securities, is one 
of the most redoubtable works of defense on 
the American continent, though you may not 





be entirely certain of that by surveying his 
mansion from the outside. Its foundations 
were blasted out of the rock; the front wall 
is five feet in thickness, and the side and rear 
walls are three feet, the materials used being 


pressed brick with brown-stone trimmings. | 


The beams, girders and main pillars are iron, 
iucased in fire-proof material. The doors, 
window-frames and minor partitious are iron, 
marble and glass. No wood is to be found 
in the structure. The great vault is thirty 
six by forty-two feet, of wrought iron, steel 
and Franklinite iron, is imposing in strength 


and proportions, and is situated on the ground | 


floor. Its four outer doors weigh 8,200 
pounds each, and have every effective and 
known improvement in defensive devices. A 
massive wall of masonry surrounds the iron- 
work. The vault, which is burglar, fire and 
waterproof, constitutes a distinct building in 
itself.” 
——— ego —_—_—__ 
Electrical Induction in Underground 
Contuctors. 

At a recent meeting of the Royal Society 
at Ottawa, Mr. F. N. Gisborne, superin- 
tenden’ of the Government telegraph service, 
read a paper on Electrical Induction in Un- 
derground and Aerial Conductors. A num- 
ber of diagrams were presented illustrating 
the conditions obtaining in neighboring cir- 
cuits, and two or more circuits arranged 
as ordinarily, and arranged according to his 
method were compared. The advantages of 
the latter arrangement were clearly sct forth, 
and proofs cf its efficiency were presented in 
a tabulated statement of experiments made 
with a section of cab'e constructed under his 
direction and laid underground, between two 
of the departmental buildings here. The 
cables are over 3,000 feet in length, and con- 
tain twenty insulated conductors or wires—in 
all over twenty-seven miles of insulated wire 
—which are divided into pairs, two con- 
ductors being twisted together in each case; 
each pair constitutes a metallic circuit—that 
is, one conductor is used as a ‘‘ return,” in- 
stead of earthplates being utilized for this 
purpose, as is usually done. The peculiarity 
of Mr. Gisborne’s invention consists in the 
twisting of these metallic circuit conductors, 
as both wires are thus made to occupy an 
equidistant relationship with respect to any 
other conduc'or or pair of conductors in their 
vicinity. Strictly speaking, Mr. Gisborne’s 
system is one in which induced currents are 
not created, rather than one by which the evil 
effects of injuced currents are neutralized. 
In the discussion which followed the reading 
of the paper, it transpired that if a conductor 
were inclosed and insulated within another 
conductor (such, for instance, as a gutta- 
percha covered wire (drawn through a metal 
tube), and both conductors were connected 
with earthplutes, or other conductors, at 
either end, so as to fourm two independent 
closed circuits, the inclosed conductor might 
be employed to convey electrical currents 
without any inductive effect being perceived 
in a circuit extending parallel with, or in 
the neighborhood of; the outside conductor 
(which in this case cannot be used as a 
medium for communication) intercepts the 
induced currents on all the inducing circuit, 
and in its closed circuit absorbs them. As in 
a system of this kind the outside conductors 
could not be utilized in the formation of cir- 
cuits for purposes of communication, it is 
admitted that, apart from the bulkness neces- 
sarily attending i', the first cost of a series of 
electrical circuits constructed upon that plan 
renders the system comparatively impractical ; 
whereas, in the system advanced by Mr. Gis- 
borne the construction is much cheaper, and 
ali of the conductors form an integral part of 
the communicating circuits so that space is 
economized to the fullest extent.— Montreal 
Shareholder. 

a 

—— Mr. J. 8. Watson, superintendent of 
the Cunard Steamship Line, says: ‘‘ We now 
have electric lights, three different kinds, in 
the S--via, Aurania, Pavouia, 
Bothn® and Gallia, and we have every reason 
to be entirely satisfied with them. All new 
steamships will be furnished with them. 
They are economical, give a better light than 
gas or oil, and, best of all, give out no heut.” 


Cephalonia, | 


—— We have received the following from 
Hartford, Conn.; our correspondent says 
that the incandescent electric lights of the 
American system, introduced here by the 
American Electric and Illuminating Com- 
pany of Boston, for the local lighting com- 
pany, have been introduced in the office of 
the Daily Courant, and give the utmost 
satisfaction. ‘The light is clear, steady, and 
brilliant. and operates admirably on the same 
circuit with the are lights. The company is 
overrun with orders for the incandescent 
‘lamps, and will begin supplying them on a 
large scale within a few weeks. In the 
meantime, the arc-lighting of the streets and 
public squares is giving so much satisfaction 
that the city government has voted to in- 
crease the number of lights largely, in re- 
sponse to numerous petitions. The board 
of s'reet commissioners on Mondiy evering 
reported as follows upon these lights : 

‘«The electric lights now in use, the board 

are convinced, give entire satisfaction to the 
public. They far surpass the anticipations 
of the commissioners, not only in respect to 
the apparent volume and brilliancy of the 
light in the lamp, but also in respect to the 
distance over which its illuminating rays are 
projected Gaslightsin proximity are hardly 
mure discernible or u-eful than are the stars 
in the unclouded blaze of a noonday sun, 
The board favor the adoption of these lamps 
in place of gas lamps, wherever the substi- 
tution can be mide without a material in- 
crease in cost. If tenfold the present 
amount of illumination can be had for the 
same price, the public interest would seem to 
demand its acceptance.” 
The Edison Electric Light Co. are 
completing plans, diagrams, machinery, etc., 
for a 20,060 light circuit in Paris. Mr. 
Batchelor states that it covers the very heart 
of the city, the Rue de l’Opera and other 
points which have heretofore been unsuc- 
cessfully attempted to be covered by the best 
class of are lights. We have lighted already 
the Hotel de Ville, or City Hell, and have it 
as an isolated grant. In fact, as yet we 
have refused to grant any but individual 
contracts. We furnish privileges only, and 
the purchasers furnish the power, etc. For 
instance, we bave over 6,000 lights in the 
Grand Opcra House, 2,000 ‘in the Eden 
Theater, 1,200 in the Comique, 1,200 in the 
Vandeville, and 1,200 in the Grand Hotel, 
whcre no bedrooms are lighted by our lamps. 
They are employed by many circles and 
clubs where gas has proven costly as it is 
employed for seven or more hours every 
night, and I think it a fair estimate to say 
that our contracts now cover about 26,000 
private lights to which we furnish no power, 
but only the globes, etc. There are 60) 
lamps in La Nouveauté, 500 in La Varieté, 
500 in La Bouffe Parisienne. You will find 
them in all the cafes from the Madclaine to 
the Variete, and as far north as the Gare St. 
Lazare, and as far south as the Hotel Conti- 
nental. Through all this district, the most 
important in the city, we have the option of 
the right of way for all private lighting 
purposes on the payment of two and one. 
half-million franes, and our rights are then 
guaranteed by the government. Vancour- 
biel, director of the Grand Opera, is anxious 
to have us hurry, as it will save outlay and 
secure comfort, It will require a company 
of 3,500,000 francs capital, and there are 
capitalists willing enough to go in for larger 
amounts than that. The whole matter will, 
however, probably go into the hands of the 
Compagnie Continental, which will take care 
|Of and assume all the pa‘ents and pay to the 
|company here 80 per cent. of all the profits 
jabove 6 per cent. upon its original capital 
jstock, This company was organized under 
the Compagnie Continental Edison, which 
}owns all the electrical lighting patents for 
| Europe. the Edison Electric Light Company 
of Europe, Limited, and Compagnie Elec- 
tric Edison. ‘the Compagnie Continental 
hasa paid-up capital of 3,500,000 francs of 
| Which one-half has already been expended in 
factory and tools, and it is engaged in laying 
out its work all over Europe. There remain 
nearly 2,000,000 francs with which to go 
into a new business, while Paris is willing to 
contribute another 38,000,000 of frances for 
its own purposes, thus giving, with offers 
from other sources, a capital of 6,500,000 
|franes, of which it is proposed to expend 
3,500,000 francs in new works,” 


























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATeNr OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
10, 1884. 


200,949 Telegraphic transmitter ; Nicholas J Bish- 
oprick, Brooklyn, N. Y. 

299,968 Means for disclosing obstacles to naviga- 
tion; Frank Della Torre; Baltimore, Md. 

299,992 Conduit for telegraph wires ; William Mag- 
ner, Philadelphia, Pa., assignor of one-half to John 
M. Doyle, same place. 

300,084 Compound telegraph cable ; Peter H Van- 
der Weyde, Brooklyn, N. Y., assignor to the Vander 
Weyde Electric Company, New York, N. Y. 

200,068 Apparatus for distributing electricity ; 
Alphonse Isidore Gravier, Paris, France. 

300,095 Electric lamp; Mirabeau N. Lynn, Indian- 
apolis, Ind., assignor to the Ohio Power and Light 
Company, Dayton, O. 

300,098 Multiple circuit closer; William F. C. M. 
McCarty, St. Petersburg, Russia, assignor to James 
F. Pierce, trustee, New York, N. Y. 

300,134 Electric bell and annunciator ; 
Rousseau, New York, N.Y. 

300,139 Electric clock ; Solomon Schisgall, St. Pe- 
tersburg, Russia. 

300,143. Spring-jack for telephone systems ; Chas. 
E. Seribner, Chicago, IIL. assignor by mesne assign- 
ments tothe Western Electric Company, same place. 


David 


300,144 Derived circuit for clearing out annuncia- 
tors: Charles E. Scribner, Chicago, Ill., assignor to 


the Western Electric Company, same place. 

300,154 Electric motor and dynamo-electric ma- 
chine ; Eli T. Starr, Philadelphia, Pa., assignor to 
the 8S. S. White Dental Manufacturing Company, 
same place. 

300,155 Electrical cauterizing apparatus; Eli T. 
Starr, Philadelphia, Pa , assignor to the 8S. 8S. White 
Dental Manufacturing Company, same place. 

300,168 Electric annunciator and circuit; Theo- 
dore N. Vail, Boston, Mass. 


300,176 Galvanic element; Wilhelm Wenzel, Vi- 
enna, Austria. 
300,288 Electric railway signal; Louis Finger. 


Melrose, Mass., assignor by mesne assignments to 
the Hanlon Electric Signal Company, Portland, Me. 

300,253 Electric bell; Edgar W. Hazazer, New 
York, N. Y. 

300,269 Telegraphic relay; James 8. Lamar, Au- 
gusta, Ga. 

300,334 Electric door lock ; Conrad Wuest, Zurich, 
Switzerland. 

A printed copy ot the specification and 
drawing ot any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired. 

If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $10.00, Va- 
rious other Foreign patents may also 
be obtained. 


WANTED. 
Position as MANAGER or CHIEF OPER- 
ATOR in TELEPHONE EXCHANGE where 
a man can make himself generally useful. 
The Applicant is not afraid of hard work 
and can give good references. 


Address X, 
Care Electrical Review, N. Y. 


WANTED. 
Position wanted by an Electrical 
Engineer, long experienced in 
Electric Lighting and Manufac- 
turing Electric Light Apparatus. 
Address B, Care of Electrical 
Review, New York. 


WANTED. 

A first-class man wants situation 
with Telephone Co., fifteen years 
electrical experience including 
five years in Telephone, Inventor 
of new telephone and exchange 
sysiem, PRACTICAL, 

Care of Electrical Review. 


WANTED 
A bright experienced young 


Telephone Inspector. Ad- 
dress FOREIGN, care of 














Electrical Review. 





BUSINESS NOTICES. 


A. C. Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zine. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele 
phone Cables, CLarKE B. Horcuktiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 

AMERICAN Evectricat. Works, Providence, R. L. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un 
derground Cables, &c., &c. Send for prices. 


AMERICAN INSULATOR ComPANY, New York. Insu 
lators of all sizes. 
AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 


Mass. 


i Spiral Telephone Wire for long and short 
distance Telephoning. i 


Write for information. 
ARMINGTUN & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 


Austin GALLAGHER, New York, Keith Electric 
Light System complete for Are Lighting. Stock for 
sale. 

BAXTER Evectric LIGHT 
The Baxter Lamp. 

A. M. Youne, Waterbury, Conn., Leclanche Zines. 
Old style of rod with new connection. 

B. W. Payne & Sons, Corning, N. Y. The 
Single and Double Valve Automatic Engine 
for catalogue. 

seERGMAN & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur 
poses. Send for circular. 

Bouton CarRBon Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown.eeE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Exvectric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries. 

BuFFALo Evectric Works, Buffalo, N. Y. 
Points and Plates. 

But Ler Harp Ruspser Company, New York. Rub 
ber Insulators and Electrical Supplies of every de 
scription. 

C. H. Moore & Co., Washington, D.C. 
of American and Foreign Patents. 


Company, New York. 


Payne 
Send 


Carbon 


Solicitors 


Cc. P. Wuairney, New York. General Eastern 
Agent of the Detroit Iron Tower Company. Towers 


and Arches, for Park and Street Lighting. 


CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 


Electric Bells, District Bells, Switch Boards, An- 
nunciators, &¢c., &c. Write for quotations. 
CHROME STEEL Works, Brooklyn, N. Y. Steel for 


Magnets a specialty ; Chrome Cast Steel. 

Coe Brass Co., Torrington, Conn 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 

ConNOLLY Brotuers, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 

Detroit ELvectric Company, Detroit, Mich., white 
oak Pins and Brackets. 

D. VAN Nostranp, New York. 
Send for circular. 

F. E. Kinsman & Co., New York. Imported and 
Experimental Apparatus, Geisler Tubes, Motors, 
Coils, Lanteras, ete. 


Ithaca, N. Y. Electrical 


Scientific Books 


Harvey, Starrorp & Co., Acton, Ont., Canada | 
Telegraph and Telephone Poles. 

H. M. Raynox, New York. Platinum for all 
purposes. 

Hotmes, Bootn & Haypens, New York. Fire 


proof Electric Light Wire, Patent ** KK’ Insulated 


Copper and Iron Wire for Telephone and Telegraph | 


use. Send for catalogue and prices. 

I. W. Cotapurn & Co., Fitchburg, Mass. 
Electric Machines. 

J. O. Surras, Cincinnati, O. 
bought and sold. 


Dynam« 


Telephone Stocks 


Jarvis ENGINEERING ComMPANY. Boston, Mass. | 
Boilers set with the Jarvis Patent Furnace. 
LECLANCHE BATTERY Company, New York. The 


Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. [lus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 

Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both 
gas and electric light. 

Monarcu EveEctric Company, New York. 
Motors, Dynamo Machines, etc. 

NATIONAL ELeEctric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New EnGianp Butt Company, Providence, R. I 
Braiding Machinery for covering Telegraph, Tele- 


Electric 


phone and Electric Light Wire, Single and Double | 


Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 
’, Mappaus, New York. Designer and En- 
NE & Lapp, Washington, D. C. Attorneys in 
-atent Causes, and Solicitors of Patents. 

PALMER W1RE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & CarTER, Philadelphia, Pa. 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. 
culars. 

PuHospHor Bronze SmevtinGc Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Royce & MareEan, Washington, D.C. Dealers in 
Electrical apparatus, Telegraph and Telephone sup- 
plies. 

RuopE IstAnD TELEPHONE & Evectric Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 

ScHLEICHER, Scuumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

Tue FREEMAN & RoE ELECTRICAL SUPPLY COMPANY, 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 

Swan INCANDESCENT Etectric Ligut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 


Brass, Copper 


Electric | 


Write for cir- | 
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THe ANsoNIA Brass AND CoprerR Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bishop Gurra Percua Works, New York, 
Gutta Percha Irsulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G, P, Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

Tue BuTLeR Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALEXANDER, Washington, D. C., Solicitor 
and Counselor in Patent cases. 

Tuomson-Houston Evectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 

Tue ELEectTRICAL Suppiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

Unirep States Evectric Lieut Co., New York. 
Are and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bisnor & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WestTeERN Evectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

W. R. Pore & Co., Baltimore, Md. 
Telephone, and Electric Lizht supplies. 
of everything, and at lowest prices. 

WituiaM Kure, Toledo, O. Patent Portable and 
Adjustable Cross-Arm Holder. 





Telegraph, 
The best 





WANTED. 


An Electrician who under- 
stands the business wants a po- 
sition with Electric Light Com- 
pany. Excellent references. 

Address, 

ELECTRICIAN, 
Care Electrical Review, N. Y. 





WANTED. 


An experienced Telephone Man 
of some ability. State Age, Salary 
expected, and how soon can ac- 
cept. Must give Bond. 

Address SOUTHERN, 
Care of Electrical Review. 


T. H. ALEXANDER, 


Solicitor and Counsellor in Patent Cares 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-three Years’? Practice. 
| Iixpert examinations and opinions, relating to 
zoments, Validity aud Scope of Patents, 
3, Designs, Trade-Murks, European and Con- 
adion Patents. F ‘formation on Patent mntters, 

| send stamp for my ** JIIN-S TO INVENTORS.”” 

















Telephone stocks 


BOUGHT AND SOLD BY 


11 West Third St., 
Cincinnati, O, 


‘J. 0. SHIRAS,“* 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


| Cor. Nassau & Beekman Streets, 
NEW YORK. 
PHILADELPHIA, PA., 


| Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


‘CORNER 6th and F STREETS. 
ELECTRICAL CASES A SPECIALTY. 


PAINE & IADD, 
HALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 











Bargains in IMPORTED scicntific and 
Experimental Apparatus, GEISLER 
TUBES, MOTORS, COILS, LANTERNS, 
&e., &c., Carbons for all kinds of Elec- 
trie Light. 


F. E. KINSMAN & CO. 


145 Broadway, - New York. 








A 12 PER GENT. 


INVESTMENT. 


American Gleinie & 
Ulomiaatine Compu, 


General Offices and Warerooms, 


197 CONGRESS ST., BOSTON, MASS, 


DIRECTORS. 
LOREN N. Downs, General Manager New England 
Telephone and Telegraph Company, Boston. 
SiLas GuRNEY, Proprietor Tremont House, Boston. 

H. 8, Coturns, Banker, Collinsville, Conn. 
Payson Tucker, General Manager Eastern 
Maine Central Railroads. Portland, Me. 

Hi. P. Frost, General Manager Southern New Eng- 
land Telephone Compary, New Haven, Conn. 
Epwarp H. Gorr, Boston. 


Hon. Josepu R. Bopwext, President Hallowell 
Granite Company, Hallowell, Me. 


Cuarves B. Waiting, Banker, Worcester, Mass. 

R. M. Kimpaii, Special Agent U. S. Treasury, 
Boston. 

Dr. J. G. Graves, Nashua, N. H. 

Henry CoLtony, Treasurer Cheshire Mills, Keene, 

H. E. Irvine, General Manager The Royal Electric 
Company, Montreal, P. Q. 

WixutiaM E. Hopékins, of Charles A. Smith & Co., 
Boston. 














and 


— OFFICERS. 
Epwarp H. Gorr, President and Gen’l Manager. 
SiLas GuRNEY, Ist Vice-Presid+ nt. 
LoREN N, Downs, 2d Vice-President. 
F.M. Sowpon, Treasurer. 








The attention of carcful investors is called to the 
PREFERRED STOCK 


OF THE 


America Fcleetric and I llaminating Company, 
OF WHICH THE DIRECTORS OFFER 
10,000 SHARES AT PAR. 
$10 PER SHARE. 


During its active history of less than a year and 
a half, this Company has established electric light- 
ing stations for city and commercial lighting, in 
Boston, Lowell, Worcester, Fitchburg, East Boston, 
Revere Beach, and Cottage (ity, Mass.; Providence, 
R. I.; Hartford, Conn.; Portland, Ola Orchard, and 
Lewiston, Me.; aor, Peterboro’, Brock- 
ville. and St. John, Canada, all of which are in suc- 
cessful operation, and in nearly all cases when com- 
petition has been met, the sub-companies esta- 
blished by this company have succeeded in securing 
the entire business of the rival systems. A very 
large and profitable business has been successfully 
established, and the American system is now uni- 
versally acknowledged as giving the best Electric 
Light in the field, as well as being the most econom- 
ical in the use of power. 

During this time the Company has paid 
its regular semi-annual dividends opd per 
cent., and two eatra 2 per cent. semi-annual 
dividents, making it at the present time a 
sound 12 per cent. investment stock. 

These resuits have been accomplished under un- 
favorable circumstances in a circumscribed terri- 
tory, and with a small working cash capital, con- 
sidering the extent and maguitude of the business 
carried on, and in the face of a strong combined 
influence against the Company from those baving 
inferior systems, which has now been entirely over- 
come. 

Recently the Company has secured control of a 
widely increased area of territory, embracing near- 
ly all of the United States east of the Mississippi 
River, and contracts for machinery and supplies 
have been made at far more favorable figures than 
ever before. z 

This arrangement guarantees dividends at least 
as large as those paid hitherto, and as additional 
capital is required to carry the work in the newly 
acquired territory, the directors have decided to 
offer to the public 


$100,000 of the Preferred Treasury Stock. 


This Stock will be sold at Par, $10 
per Share, in lots to suit purchasers. 


Payment may be made at once. or if 
preferred, by instalments, as follows: 

One-fourth Cash. 

One-fourth in One Month. 

One-fourth in Two Months. 

One-fourth in Three Months from 
date of subscription. 





The Construction of Central Lighting Stations for 
City and Commercial lighting, and Isolated Plants, 
isa business carried on by this Company exclusivelv, 
and with its large experince, and splendid facil- 
ities, it can build and equip Central Lighting Stat- 
ions, complete with Engines, Boilers, Dynamo Ma- 
chines, Lamps, Wire, Structures, and in fact furnish 
every part of the material, quicker and cheaper 
than any other company in the United States. 

Investors desiring a safe and highly profitable se- 
curity are invited to invest in the Preferred Stock 
of this Company. 

For further information, please call at the Com- 
pany’s Office, or address, 

EDWARD H. GOFF, President. 


P. 8.—Subscriptions to the new stock can be sent 
direct to the Company’s Office, orif more convenient 
may be sent through any of the following banks and 
banking houses, viz.:— 

Henry C. Cranston & Co., Bankers, Providence. 

H. 8. Cottins & Co., Bankers, Collinsville, Conn. 

Cc. B. Waiting Co , Bankers, Worcester, Mass. 

8. P. Burt & Co., Bankers, New Bedford, Mass. 

Unitep States Bank, Hartford, Conn. 

APPLETON NaTIONAL BANK, Lowell, Mass. 
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WHITE OAK PINS 2 
BRACKETS, 


Of Our Own Manufacture 


Correspondence and 5 pee solicited. 


po Pe. 
£ ai N 
"MITCHELL, VANCE & CO, 


DETROIT ELECTRICAL CO. Oh = 
Cor. Seventh & Woodbridge Sts., —-—"| ANUE 4CTURERS, 

















DETROIT, MIC E. Have added a department for the uae of | 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 
bination Fixtures for both Gas and Electric Light. 

L F C LA N C q E Z | N CS. Estimates and designs furnished upon application. 

836 & 838 BROADWAY, 
PATENT NEW YORK. 
Spring: Connection. “= ~ 
Wess ame) LEIGH SPEED ENGIN 
NEW STYLE 


_FOR DYNAMOS. 








For sale, a new high-speed engine 
of 50 horse-power with isochronous 
governor for working dynamos direct 
aud steady at 1000 revolutions per 

minute or more, Price $800, Address, 
WATERBURY, CONN. 


rosa JOHN W. NYSTROM, 


Western Electric Co. 256 souTH toth STREET, 


FOR SALE. PHILADELPHIA, PA. 


— 





Old Style Rod with New Connection. 
MANUFACTURED BY 


A. M. YOUNG, 











as he Judge THE BUTLER HARD ROBBER Gl, 


LOCOMOTIVE, 33 MERCER STREET, NEW YORK, 


First introduced at the Manufacturers of 


National Exposition of Railway Appliances, HARD RUBBER, 


HELD AT CHICAGO IN 1883. 


20,000 passengers carried im TEN DAYS. 
Successfully Operated at 


Sheets, Rods, Tubing, etc., 


~” BLECTRICAL SUPPLIES 
THE SOUTHERN EXPOSITION seiner s1001: rneusators, 


IN LOUISVILLE, KY. Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., ete, 


For terms and particulars address 


FRANK B. RAE, 


18 Broadway, New York, | Spocialties of any PRACTICABLE CHARACTER mado to order. 





THE WALL 


4 
xa 
> 
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ae 
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CLEVELAND, 


OHIO. 


THE BRUSH ELECTRIC C0.. 


The Sole Manufacturers under all the Patents of | | 
| Electric Light Machines. 


CHAS. F. BRUSH for 
STANDARD SIZES. 





ELECTRIC LIGHTING, STORAGE BATTERIES, ETC. 
We furnish the only complete and PERFECT 








SYSTEM of electric lighting. No No. of No. of | Horse - 
THE BEST DYNAMO MACHINES. [sicn, gover. 800-p. Required) | 
THE BEST ARC LAMPS. | 2 = | 124 | $800.00 
+ ‘ a 4 | 2 Ibs 800.00 
The Only Fractical Storage Batteries a1 71,1213 

vo o v. 
4 d 565.00 
The Purest and Best Carbon, & 4 4 | «, | 4 | 260.08 
Our prices are the lowest, our factory the largestand | 5 10 | 8 900.00 
our business the most extensive in the world to-day. 5 15 8 | 900.00 
Price, Single Lamps $50.00, DoubleLamps$60.00. 6 | 79 | ., | if 120 
SEND FOR DETAILS. | 7 | go | 22 2' 000.00 
| % | 45 22 — |2,009.00) 
THE BRUSH ELECTRIC CO, |§) 6 | * | & ae 00 
No. 104 EUCLID AVE., CLEVELAND, OHIO. | | 














[NCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT CO. 


WNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
853 Broadway, Cor. 14th Street, New York, 








| J. H. LONGSTREET, | 


hone 9 Barclay Street, -New York, 


Manufacturer and Dealer ‘n 


THLEGRAPH INSTRUMENTS, 
Telephone and Telegraph Supplies 


—-OFN EVARY DESCRIPTION.— 


" ANNUNCICATORS AND BURGLAR ALARM APPAR- 
| ATUS, BATTERIES AND BATTERY MATERIAL, 


| Sepang Instruments for Railroad Use a Specialty. 








Cc. P. WHITNEY, 


General Eastern Detroit [ron Tower Co., 


Agent for the 


TOWERS and ARCHES 


FOR PARK AND STREET LIGHTING. 


GENERAL AGENT FOR- THE 


BRUSE ELECTRIC LIGHT SYSTEM 


IN THE SPANISH-AMERICAN COUNTRIES AND 


Brush-Swan Eleetric Light System 


IN TERRITORY eee: aia TO NEW YORK 
CITY. 


853 BROADWAY, N. Y. 


C. H. MOORE & C0., 


SOLICITORS OF 


American and Foreign Patents, 
ELECTRICAL APPLIANCES A SPECIALTY. 


Interferences, Appeals, and all business before the 
office and the courts given prompt attention. Ad- 
ress Lock Box 490, Washington, D. C. 








PATENT PORTABLE & Anyorrane 
CROSS ARM HOLDER. 


No more weakening of poles by cutting 
gains or mortising, Can be attached 
to any pole and changed when 
desired, Hundreds of these 
Holders now in use, 
Recommended by practicable line build- 
ers, For information and circulars, 





WM. KLINE, Supt, Teeg,, 
TOLEDO, oO. 





MONARCH ELECTRIC CO. 


MANUFACTURERS OF 


—=ELECTRIC WMOo'TORS,—— 





h 





DYNAMO ELECTRIC MACHINES 


ey 











a ee and — Electr ic— 








= Light Appliances; 3 also, 


GENERAL ELECTRICAL SUPPLIES 


Pa) 


v4 -_—+—_— 








The most perfect 
electrical motor in 
existance for run- 
ning Sewing Ma- 
chines and Dental 
Tools. In fact any 
machinery requir- 
ing only a small 
amount of power. 

We solicit corre- 
spondence with 
parties wishing ter- 





PRICE OF MOTOR, - -— = 








ritory for our Elec- 
tric Light System 
and Motor, which 
embraces features 
of merit that make 
them superior to all 
others, being per- 
fectly automatic, 
self-regulating, 
easily managed, 
economical! and ef- 
ficient. 





a ae 
_—~" 
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615.00 NET. 


OFFICE, 147 FULTON STREET, 


REVIEW. 





NEW YORK. 
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PRNCERIAN 


PENCE INK 


Extra Black, Blue Black, and 

ity claiming Special exe 

luidity, Color ani Due 
fvison. Blakeman, Taylor & Co., N. Y.- 

















Copying, all of superior quae 
ence in the esse ntiais o 
rability. Circulars free, 


LECTRIC LICHT TOWER 


ELGIN, ILL, 


THE ELGIN STEEL TOWER Co., 
GEORGE £. BOWEN, General Manager. Elgin, Ill. 


-WAAHOCTPMPOBAHHDIE KATAAOT MV - 


—<aeeeet 1E C/E 
IN FIRST CLASS STYLE AND WITHOF 


0.W. MADDAUS 
INSSVE AD LUGHNE DANY 


ce 


PARK ROW NEW. YORKa] 











calls attention to 
' their new full screw 


These carbons are made of the 
BEST MATERIALS, 
and with the latest improved machinery, of any 
required degree of hardness, and can be 
used in all mz kes s of Electric Lamps. 


THE AMERICAN INSULATOR CO. OF NEW YORK 


“DOUBLE PET TICOAT” 


cel any insulator ever invented. The large Telegraph Com- 
panies. are now using our “ Double Petticoat” Insulator ex- 


patent glass insulators, which for high insulation, 
beauty, strength, durability, and perfect screw ex- 





The regular sizes, 12 inches long, run from 44 inch clusively. 
to 1 inch in diz umeter, varying by sixteentlis 
Special LENGHTS and SIZES to Order, 
GENTLEMEN, 


A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 
Special attention is given to the manufacture of 
l 


sizes to order. 
Price 


Y ours truly, 
a 





Lists and full information furnished on ap- 
plication. 


BOULTON CARBON WORKS, 


PAYNE AVENUE, 
CLEVELAND, O. 





*€ DOUBLE PETTICOAT.” 





I have made several careful comparative tests of your “ DOU BLE PETTICOAT” Glass 
Insulator and the ordinary glass insulator heretofore universally used by the different Tele- 
graph and Telephone Companies, and as a result find the SUPERIORITY of your Double Petti- 
coat Insulators to range 
occurring in the worst weather, just the time it is most needed. 


We have two , sizes of the larger ** Double Petticoat» Glass, viz. 22 
otinces and 18 ounces. 
Price, for 22 ounce * Double Petticoat” Insulators, 614 cents net, de= 
livered on the dock at New 
rice, for 18 ounce ** Double Petticoat” Insulator, 5% cents, 
Price, for Standard, 4 cents net same terms as above, 


THE AMERICAN INSULATOR C0.. 


To the American Insulator Company of New zwh, 
York, April 20, 1884 


rom 30 TO 88 PER CENT; the highest per centage of superiority 


G. A. - HAMILTON, E ELECTRICIAN, W Ww ‘ESTERN Union TELEGRAPH Co. 


Yor 





STANDARD. 
STREET, NEW YVoRk. 


LIBERAL DISCOUNT TO THE TRADE. 
2 WALL 
D. J. HERN, General Manager. 


H. CC. ANDREWS, Treasurer, 





THE EXCELSIOR ° TELEPHONE WIRE. 





Table Showing Tests of the Excelsior Telephone Wi ire. 


——— RECOMMENDED FOR — 


High Conductivity, non-lia- 


Pat up in senna 


ons ° B. & S. Resistan Break ig Twists Price 
bility to corrosion, great jaan | a ll ™ al "9 lengths of one-half or one 
tensile strength, and power No. 12...., 88ohms.| 855 lbs. | 60 | $27.00 7 mile, a as desired. 
i 16.55.) 1S * 265 69 23.00 SSS — 
of overcoming stretch, oF 4... si 205: * 18 18.50 | Samples and 
sagging, and lightness of 15....| 17.2 “ 165 86 14.50 Further Information 
16....| 23.8 120 *§ 94 10.00 On Application. 


weight. _ oa ala | 


THE ELECTRICAL SUPPLY CoO., 


SoLeE AGENTS, 


17 DEY STREET, NHW YORK. 





‘as oak oe 


American Bell Telephone Co. 


WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, 


President. Gen’t Manager, Treasurer. 
GROUND LINE This Company owns the Original 





Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish ieledhones to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those dstring instruments on Pri- 
vale or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed EFx- 
| change, wen their case will be brought 
to the attention of the proper local 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at ts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are sant by respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 





(eeORERT: yor 
ay 


























BUSINES ss INO'TIC E. 


The Thomson-Houston Electric ee a Connecticut, having an office at Boston, 
Mass., respectfully notifies all parties manufacturing or dealing in electric lighting apparatus, 
that it ow ns, among others, the following existing ‘jetters pi tent of the United States, viz. 
Thomson & Houston, March 1, 1881, current regulator for dynamo-eleciric machines, No. 
238,315; Elihu Thomson, October 10, 1882, reguiator for dynamo-clectric machines, No. 
265,937: Elihu Thomson, December 26, 1882, ~ regulator for dynamo-electric machines, 
No. 269,606; Elihu Thomson, February 6, 1883, electric current regulator, No. 271,948. 
The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of variable resistances, aud without waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for, 
and any number of lights can be freely turned on or off at will without any attention to 
either dynamo or regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost ent'rely the profits of local electric 
lighting companies. We hereby notify all manufacturers, purchasers, or users of electric 
lighting appara'us that any violation or infringement of the above- named patents will be 
prosecuted to the fullest extent of the law.—THEe Tuomson-Hovuston ELectric Company, 
131 Devonshire Street, Boston, Mass, 


New Enccanpb Butt Co 


a ST SRA Caney ae I. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire 


ALSO 


SINGLE AND DOUBLE WINDERS 


AND 


Braiders of every desertion, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY, 
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The (gp Brass Mt fy The Buckeye Automatic Cut-Off Engine A. C. NORTHROP, 


Waterbury, Conn. 
MANUFACTURERS OF 


BRASS, | cam ot je comurs  f | Tron aud Brass Machine Serews 
Lopper «tera vl ie 3 . 


ELEOTRIOAL PURPOSES. 
IN EVERY VARIETY OF 


Parts for Telegraph and Telephone Instrumente 
bHEETS, ROLLS, PLATES, 


AANUFACTURED FROM 
Iron, om, Steel, or Zins. 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, _|H. M. RAYNOR, 
BATTERY ZINCS. - |No, 25 Bond Street, 


TORRINGTON, Litchfield (0., k T cos engie are nid ea tiene and continuous duty at medium or high rotativ New York. 


spccds. Highest attainable economy in consumption of steat., and superior regulation guaranteed. 







Engineering free by mail. 


Opportunity to Estimate on patented articles 
~ | from Sheet Metal. Rod or Brass Castings, respect- 
> | fully sozicited. 


















CONN., U. 8. A. Address, BUCKEYE ENGINE CO., Salem, Ohio; or IN 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y.| Estaniisnep All F 
D. L. DAVIS, Sales Agent, 23 S, Canal Street, Chicago, Ill. 1859. orm 


THE PAYNE 


Single and Double Vale tna Tag WATTS, a ass 


MANUFACTURERS OF 
Al. 





FOR 


ALL PURPOSES, 


Improved Corliss Wholesale and Retai 
ESTABLISHED 1864. 


THM FUVONES | WILLIAM A. HARRIS 


MANUFACTURER OF 














Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at 
tained by any other engine in the market. Foi | 3. . 
sale by E. P. = on & Co., 36 Cortlandt St., N.Y. | ¢ ¢3q0e 
ey Clark & Co., Boston, Mass. Wr'tefor Circular | |@ 
No. 36. B.W. Payne & Sons. Box §150,Corning,N.Y # 


IN FULL VARIETY. 


( - Sizes varying from 30 to 2000 HP. H ARRIS CORLISS 
i, Preferred above all others by - 
m= the United States and Brusii 


Electric Lighting Co.’s for regu STEAM ENGINES 


“oe = larity ane and economy. 


, Non-Condensing or Compound | With Harris’ Patented Improvements 


MAGNET STEEL SanD FOR CIRCULAR. Light and eee ivan Castings 
ss Att xIND8 oF The IDE Automatic Engine.| PROVIDENCE, R | 


CHROME CAST STEEL. pa 


STEEL for MAGNETS 


A SPECIALTY, 














FOR ELECTRIC LICHTING Send for copy **‘ Engineers’ and Steam 
UNEXCELLED. 


Users’? Manual, by John W, Hill, M. E. 
rice, $1.25. 


“OTTO” enemn 
ENCINE 
OVER 10,000 IN USE. 
Started Instantly by a Match, 


‘When Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 
\ ashes or attend- 
} ance. Successfully 
adapted instead of 
wy ste: “am power in all 
industries and of- 
fers special advan- 





And warranted superior to all other brands 


CHROME STEEL WORKS, 


Brooklyn, E. ®:, N. Y. 








FOR DURABILITY UNEQUA(LED. 
"AITIINVYYNA AWONODDS LSIHDIH 





tages for running 
Ss. H. KOHN, Cc. P. HAUCHIAN. electrical, machin- 
Proprietor. upertntentont, ana a Telephone as wales us Lighting ; purposes. — 


7 Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 
A. L. IDE, SPRINGFIELD, ILLINOIS, U. S. A. |SCHLEICHER, SCHUMM & CO. 


N. E. cor, 33d & Walnut, Phila, ¢ 








CHARLES WILLIAMS, JR.) > 


[Established 1856.] 


nema en | = DenanoLlect if cflachines. Fe ; 1 PHOSPHOR-BRONZE 


THE AMERICAN st Fitehbrr fa : a TELEPHONE WIRE, 


— TELEPHONE 00. 7rGTOR BISHOP & CO... gme 


ir pS, «Yet, ran nd Push Baton IMPORTERS OF DIAMONDS, 


Branch Office; 214 Randolph Street, Chicago. 














GALL BELLS Gi, Ls, Boone.” 
- ca fs - of tony é. 
ELECTRIG BELLS, Comt ae | mage oy Pe onductinit .{ bw — 
ance to Corrosion W1 ghtness an enac . 
DISTRIGT BELLS Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 
ADDRESS ; 
AND 





The Fhogghor-Bronze Smelting Co, late, 


* 612 ARCH §7., PHILADELPHIA, PA. ° 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


Switches for Exchanges 


Annunciators, &c. 
Telegraph and Electrical 


Instruments, Batteries, Wire, | 
Insulators, and Telephone | | LB 7 | N U Mi NTI- BE IL 
Supplies of every description. } 


| TELEPHONES. 

















For all Manufacturin Chemical, Electrical, | i-Electric Speaking Tele . 
JARVIS ENGINEERING CO. kg ee ge, ~ emmy les a ak aiuae tes aeamane wontons eit 
BOSTON. phone, transmitter, and call device, in one 


instrument. Send for descriptivecircular and 
Boilers Set with the Jarvis Pat. \ 7 ~ A q5 neran 
ent Furnace to burn Pea Coal. i1ctor Bis shop Orn. oo 
Screenings or Slack without a ress, ANTI-BELL TELEPHONE CO., 
blower. Send for Circulars. ESTABLISHED 1837. No, 33 MAIDEN LANE. NEW YORE. 82 Devonshire Street, Boston. 





id 


To INVESTORS. 


The Keira Erecrrio Company having se- 





cured and paid for valuable patents covering | 


a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. Yor full 
particulars address, 
* AUSTIN GALLAGHER, 
Drexer Buripina, 
Cor. Wall and Broad Sts., N. Y 


* Refers to Proprietors of the ELectricat Review. 





PARTRICK & CARTER'S 


; 


9? ‘0! uta? y3¢ 


36! 37338 + 


39° aot at ta} 


434 ast 4st 16¢ a7? 48° 





= = = =—_ 
El A { 
ectric Annunciator. 
(PATENTED EB. 16,1875, ) 

We guarantee our Annunciatorto be the most 
SIMPLE, durable and reliable apparatus in_ the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, ete. , by addressing us. 

Corre sponde nce solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, ete. 


PARTRICK & CARTER, pHiLADELPHia, PA: 
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‘Anan ela Wek 


THE 


‘Law Battery. 








” MANUFACTU RERS OF 


Patent Finished Insulated 


| Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 

GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY : 
No. G67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


SPIRAL 


TELEPHONE 
LECLANCHE 
WIRE. | a 


For Long Shr, Dsane eto | 


Patents allowed April 24, 








The BEST Open Cirex! Battery in the 
| World and the CHEAPEST. 


combines 2!l the advantages of the best of the 
“a 10rs, Witho.:t any of their disadvantages, 
Thousands sold monthly, Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 























July 25, 1883. 


American Spiral 
Telephone Wire Company, 


43 Milk Street, 


Boston. MASS. 





LINE LINE 


——— 








SEND 


~ Viaduct Manufacturin 


(Successors to late firm of Davis & Warts.) 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


MAGNETO SIGNAL BELLS. 


| 
NO BATTERY REQUIRED. | 
$4, to $6, 





— 


Size of Jar, 6x4} inches. 


Prism Rattery, Complete. 


THE CREAT 


‘TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


OVER 500,000 CELLS NOW IN USE IN THE UNITED STATIS 
AiD 1,000,000 It EUROPE. 


| ADOPTED BY ALL THE | 
|'Telephone Companies. 


TNE SIMPLEST, CLEANEST, MOST DURABLE, 
MOST ECONOMICAL. 
Beware of Infringements and Cheap Imitations 


LECLANCHE BATTERY CO, 
149 W. 18th St., N. Y., or 
TILLOTSON & C0., 5&7 Dey a. 


g Co. 


OF BALTIMORE. 


A. G. DAVIS, President. 





FOR ILLUSTRATED CATALOGUE, 


each. Discount on larae lots. |Z. @. 








THE ELECTRIC 


STORAGE AND LIGHT G0. 
95 Milk St., Boston, Mass. 
Organized under the Laws of Massachusetts, 


OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


Electrical Eugy Accumulators 


FOR 
MASSACHUSETTS, RHODE ISLAND 


AND CONNECTICUT 


MANUFACTURER OF SUPERIOR t 


THE FREEMAN & ROE ELECTRICAL SUPPLY 00,, 


53 Broadway, N.Y. 

‘ DEALERS IN 
Electric Motors, Dynamos and 
Electric Light Machines, 
©, TELZGRAPH and TELEPHONE 

‘ APPLIANCES 













OF EVERY DESCRIPTION, 


} Learners Instruments & Alarms 


Sole Agents for 
The “ Excelsior” ‘Blectrie 
Call Bell 1. bs 
The **Toy”’ Telephone, 1 
fhe Freeman & Roe Hote! 
Annunciator. 
Furnish Estimates for an 
promptly execute all E) ge 
ork for Architects, etc. Send 
for Circulars, Correspondence 
solicited. 








Z BUFFALO, N. Y 


Electrical 
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Tit BERGMAN & Hil BANTER 


The Greatest Open 
Circuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator. 
Burglar Alarm, and all 
open circuit we work, 


Price (complete) $1.20. 


Liberal discount to 
dealers, 











Send for descri 
cular and 


BERGMANN & CO. 
Electrical Works, 
292, 294, 296 & 298 

AVENUE B,. 
NEW YORK, N. ¥Y. 


tive Cir- 
ce List. 





fOet. 16, 1883. 
AT’D 4 Noy, 20, 1883, 





CORNELL UNIVERSITY, 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 
Entrance Examinations Begin at9 A.M., 
June 16 and Sept, 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 


JUST OUT. 


Electricity, Magnetism 
AND 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICE, $2.50 
$79 TAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 


NOW READY. 














Measurement 








The Galvanometer and 





Its, Uses. 





BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large cleat 
type, and fully Iliustrated with diagrams of 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 








Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
"Flectrical Measurement = Galvancmeter,” 


It is the only book which EX: LAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J..K. BUNNELL & C0. 


{12 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE $5” 
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BLEOTRIOAL REVIEW - 





THD TROWTON IRON C0, 


MANUFACTURE 8 OF 


Galvanized Wire 


OF VARIOUS GRADES FOR 


YPELEGRAPE AND ‘IMELEPHONE TilNES 


WORKS AND OFFICE AT 


TRENTON, NEW JERSEY. 


NEW YORK OFFICE: 


COOPER, HEWITT & C0., 17 Burling Slip. 


PHILADELPHIA OFFICE: | 


21 NORTH FOURTH STREET. 





LS ——_T eee 
~) same 
= is 





CEDAR 


TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


| The Bishop Gutta-Percha| 





DETROIT, MICIIL 


(Please mention this paper.1 


HANDSOME POLE S & vrs. 





—_— 





— > 
CANADIAN CEDAR POLES, the bes: 


im use; live 25 t 35 years: good ap- 
pearance, Prompt delivery at Buffalo. 
Black Rock or Suspension Bridge, N.Y. 
Cheap for spot Cash. Adaress 
HARVEY STAFFORD &« CO., 
ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard's Totel, WASHINCTON, D. C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 G STREET, WASHINGTON, D. C. 


Estimates furnished. Correspondence solicited. 





W.R. POPE & CO. 


Oorner Norih & Lexington Streets; 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 


WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 


50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


£8 used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
Recommended by the European and South American 
yovernments. 
Lead-Covered Cables, 

For Canal and Streamlet Crossings. 
Gutta-Percha Office Wire, Leading and Connecting 
Wire, 

For Subaqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 

Yor Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 

ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
a of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 








Thirty-three years’ experience has taught us that 
neha the electrical nor mechanical qualities of 
cither Gutta-Percha or ~opper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. - Extract from 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 
The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 4244 426 East 25th St., N. ¥. 
OFFICE AT THE WORKS. 








AND AT LOWEST PRICES 


Rhode Island 


Telephone and 
Electric Co, 


PROVIDENCE, R. |., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Hemant Saety Appliane, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having" electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 























i] 
—— ee + 
. T. HOWARD, oy 
J. W. DUXBURY, See’ y and Gen. Manager. 
F. M. GARDINER, istant Manager. 


15 


W. C. DEWEY, 
Treasurei. 


FRANK F, } ee 


s. W. FRENCH 
4 Gen’! Manager. 


President. 


- 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users a 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


Testimonials furnished if 


The quality of all wire shipped by us guaranteed to be equal to the best. 


desired. Put up in half-mile lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch 
No. 4—.225 No. 7—.177 No. 10—.1385 No. 183—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


ELECTRIC MOTORS. 


Inventors, or others, having a completed or 
partially completed electric motor, and nage 
ing to introduce same into general use, 
requested to communicate full caidas as 
to size, power developed, and terms to 


oJ. LB. Wes Box 1673, 
BOSTON, MASS: 





JOHN H. MUEGGE, 


IMPORTER OF 


‘PLATINUM. 


Manufacturer of all kinds of Chemical Appar: atus 
Crucibles, Vessels, &c.,Wire for Electrical Purposes 
Plate and Wire for Dentists. Se raps Purchased. 


No. 91 Liberty St., New York. 





THE 


United States Electric Lighting C0 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 


incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, See. Ph. Ferd. Kobbé, Treas. 
TRUSTEES: 

Edward Weston, Henry B. Hyde, 

John A. Stewart, Charles R. Flint, 

Louis Fitzgerald, George W. Hebard, 


George W. Hebard, Pres. 


Anson Phelps Stokes, 
Henry Day, 
Leonard E. Curtis, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


gS SEND FOR CATALOGUE. gy 


Perfect Automatic Reguiation in both Systems. 





16 


Western Electric bompaly. L 
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Telephones, 


19 AND 21 CLIFF STREET, NEW YORK CITY. 
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HE ANSONIA BRASS & COPPER CO. 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 


For Magnets, Telephones, Electric Light, &c., 


Patented Fire-Proof Electric Light Line Wire, 


PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 


Patented Paragon Line Wire—Fire Proof, Water Proof, 


“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 


Wrought Metal Gongs for Annunciators, 
&e., Zine Rods, Battery Copper, 
WAREROOMS: 


&ec., 


Factories, Ansonia, Conn. 








(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 
Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 


FOR TELEGRAPH and TELEPHONE. 


Magnet Wire, Patent “K K” Copper and Iron Wire, 


NEW YORK, BOSTON AND PHILADELPHIA. 


) HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


HARD DRAWN COPPER LINE WIRE 
ELECTRIC LIGHT WIRE, 


Red and White Iron Line Wire. 


FACTORIES, WATERBURY, CONN, 





Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


UNDERGROUND AND AERIAL CABLES, 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 
KERITE INSULATED 


A : Cc : DAY ,,ju.msuste 
WIRE & CABLES, 





MANUFACTURER OF 





Be! 


BRASS, COPPER AND GERMAN SILVER 


Bare and Insulated Copper Wire for Electric Conductors a ot 


BRIDGEPORT ELECTRIC MFG. CO. 


DGEPORT BRASS CO. 


BRIDGEPORT, CONN., 


INCORPORATED 1[865. 





WIRE 4~> ROLLING MILLS, 


SOLE AGENTS FOR THE 





OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-Induction Kerite Telephone Gables, 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for tha “4 dis stance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
e the Kerite Insulation as superior to all others. At the Centennial Exhibitio 
= ‘Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


A DIPLOMA 
FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.”’ 


GENERAL AGENT: 


CLARK B, HOTCHKISS,—120 BROADWAY, NEW YORK. | 
THE BAXTER ELECTRIC LIGHT ct 


Is prepared to negotiate for New 
senemeaties patente 





THE BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


Is THE 


Greatest Invention in Arc Lighting 
yet made. 


I 


other Lamp in the World, and can be applied to any 


TERS THE COST OF CARBONS. 

\ For terms for territory and cost of Baxter attachment, 
|, address: 

THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YORK. 


‘roe Kevstone Electric Co. of Philadelphia, Agents for Pennsylvania, “.« 











THE ELECTRICAL SUPPLY CO. 


Efficient, Reliable and More Economical than any | igi 


System. SAVES FROM ONE-HALF TO THREE-QUAR- | fe 





AUTOMATIC 
QUICK ACTING ENGINE. 


SEL LING AGENTS: 
JARVIS ENGINEERING 00., 
61 Oliver St., eaten. 
POND ENGINEERING 00., 
St. Louis, Mo. 
i J. F. RANDALL, 
Warren, Ohio, 
f| SOHN 2B. MARELE, 
Detroit, Mich. 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T. W. ANDERSON, 


Houston, Texas. 


MIJNSSEN & C0., 
Amsterdam, Holland. 





M. F. MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 








ALFRED F. MOORE, 


MANUFACTURER OF 


. Insulated Wire, 


—yoR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


nsulated _ 


OF EVERY nepsesromalennged 


—iZD— 


= ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA, 


TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


Warehouse: 47 DRY ST., NEW YORK, 








